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PREFACE 


TO 


THE   FOURTH    EDITION. 


The  details  of  Anatomy  are  so  numerous,  and  the 
relations  which  different  textures  and  organs  bear  to 
one  another  are  so  various,  that  it  can  scarcely  be  ex- 
pected of  students  to  retain  them  all  in  memory,  or  to 
form  correct  ideas  of  them  from  merely  reading  their 
description.  The  objects  themselves  must  be  referred 
to,  in  order  that  their  structure  and  properties  should 
be  rightly  understood.  As  this,  however,  cannot  at  all 
times  be  done,  much  assistance  is  derived  from  a  refe- 
rence to  correct  sketches  or  drawings.  To  facilitate 
the  progress  of  the  student,  I  have  introduced  into  the 
present  edition  of  this  work  a  number  of  drawings, 
which  it  is  hoped  will  suffice,  not  only  for  the  purpose 
of  illustration,  but  will  also  be  of  use  in  the  dissecting- 
room,  by  supplying  views  of  the  leading  objects,  such 
as  muscles,  vessels,  nerves,  &c.  which  are  there  ex- 
amined from  day  to  day,  their  names  and  relations 
being  fully  stated.  The  methods  of  bringing  into  view 
the  objects  delineated,  will  at  the  same  time  be  found 
sufficiently  detailed  in  the  remarks  on  dissection  in 
the  different  portions  of  the  work. 


yi  PREFACE. 

For  the  illustrations  I  am  indebted  to  Mr.  W.  J.  E. 
Wilson.  The  preparations  from  which  the  drawings 
in  the  first  two  plates  are  taken  were  altogether  made 
by  him;  he  likewise  directed  their  execution,  as  well 
as  the  various  sketches  for  the  wood-cuts  throughout 
the  book.  While  I  make  my  acknowledgment  for 
much  assistance  and  kindness  received  from  my  friend, 
the  works  will,  I  believe,  sufficiently  speak  for  them- 
selves. 

The  drawings  are  due  to  the  pencil  of  Mr.  William 
Bagg.  They  are  tak^  in  4nost  instances  from  pre- 
parations and  dissections  made  expressly  for  the  wojrk ; 
the  engraving  has  been  conducted  with  great  c^re 
by  Mr.  Bagg,  sen. 


TO   THE  READER. 


It  has  been  remarked  by  one*  who  thought  deeply, 
and  observed  accurately,  "  that  the  best  order  in  which 
truth  can  be  set  forth  is  thai  in  which  it  might  natu- 
rally have  been  discovered ;  and  that  the  most  attrac- 
tive melthod   of  instructing  others  is  to  lead  them 
along  the  path  which  we  ourselves  have  followed  in 
our  own  instruction ;  for  in  this  way  we  seem  not  so 
much  to  place  before  them  our  own  knowledge  as  to 
set  thiemselves  in  the  search  of  truth.**     Continuing 
the  train  of  the  thought  suggested  by  the  observation 
here  cited,  we  may  add,  that  if  it  be  expedient  to 
keep  these  objects  in  view  in  the  conduct  of  courses 
of  oral  lectures   addressed   to  youth,  it  is  at  least 
equally  so  in  thie  composition  of  works  written  for 
their  instruction. 

This  elementary  work,  the  fourth  edition  of  which  is 
now  presented  to  the  public,  is  intended  to  serve  as  a 
guide  and  a  key  to  the  study  of  Anatomy.  It  sets 
forth  the  various  facts  usually  included  within  the 
limits  of  the  subject  of  which  it  treats, — points  out 
the  more  important  principles  which  follow  from 
them,' — indicates  the  most  compendious  methods  of 
arriving  at  a  knowledge  of  the  one,  and  traces  some* 
of  the  practical  applications  which  should  be  made  of 
the  other. 

*  ConcBIIac. 


Vlll  TO   THE   READER. 

A  correct  knowledge  of  the  structure  of  the  hutnan 
body  is  confessedly  necessary  to  a  right  understand- 
ing of  the  principles  of  Medicine  as  well  as  of  Surgery. 
It  should^  however,  be  observed,  that  the  method  of 
study  and  investigation  varies,  accordkig  as  it  is  un- 
dertaken in  reference  to  the  one  or  the  other ;  fiwr,  al- 
though the  principle  of  analysis  guides  us  in  each,  the 
mode  of  conducting  it  is  different.  Thus,  when  we.exa- 
mine  the  structure  of  an  organ  previously  to  under- 
taking the  investigation  of  its  functions  and  diseases^ 
we  resolve  it  into  the  elementary  textures  of  which  it  is 
composed,  in  order  to  study  the  characters  and  com- 
position— the  physical  and  vital  properties  of  each 
texture,  separately,  as  a  preliminary  measure  to  the 
examination  of  them  in  their  combined  state  in  the 
organs  which  they  make  up.     This  mode  of  consider- 
ing the  parts  of  organised  bodies  is  not  an  unnatural 
abstraction,   or   a  speculative  refinement;   it  arises 
from  the  nature  of  their  composition>  and  is  founded 
on  the  most  approved  principles  of  philosophical  in- 
vestigation.    It  forms  the  basis  of  that  department 
which  has  been,  since  Bich^t's  time,  called  General 
Anatomy;  it  may,  perhaps,  with  more  propriety  be 
named  "  Structural,   or  Analytical  Anatomy."     An 
outline  of  the  leading  facts  and  principles  included 
within  its  limits  will  be  found  in  the  first  chapter  of 
this  work ;  its  practical  application  may  be  exempli-^ 
fied  by  a  reference  to  the  use  which  has  been  made  of 
it  in  the  study  of  the  diseases  of  the  different  viscera 
—  for  instance,  the  lungs.     We   find  these   organs 
invested  externally  by  a  serous,  and  lined  internally 
by  a  mucous  membrane,  which  pervades  the  bronchial 
tubes,  even  to  their  ultimate  termination  in  the  air- 


TO   TH£   READER.  IX 

cettsw     If  we  could  just  imagine  the  one  to  be  drawn 
pat  from  the  interior,  and  the  other  peeled  off  from 
tl^  outside,  we  should  leave  insulated  what  the  older 
;anatomists  termed   the  parenchyma   of   the   organ. 
JNow,  observation  has  shown  that  either  of  these  three 
component   parts   may  be   inflamed   separately,  the 
others  remaining  unaffected  ;  and  pathologists  have 
marked  the  inflamed  condition  of  these  textures  by 
distinct  names,  the  one  being  called  pleuritis,    the 
i^her  bronchitis,  the  third  pneumonia.     The  serous 
.membrane  when  inflamed  will  present  a  certain  set 
of  characters,  will  go  through  a  series  of  changes, 
,and  exhibit  a  train  of  phenomena  in  its  anatomical 
characters  and  in  the  symptoms  which  supervene,  as 
.widely  different  from  those  presented  by  the  mucous 
membrane  under  similar   circumstances,  as  if  these 
textures  did  not  belong  to  the  same  organ.     But,  if 
we  examine  the  progress  of  inflammaticm  in  the  peri- 
tomeum,  in  the  arachnoid  membrane^  or  in  the  serous 
lamella  of  the  pericardium,  and  compare  its  charac- 
ters  and   symptoms   with    those    presented    by   the 
.pleura,  we  shall  find  the  most  striking  similitude, 
though  these  membranes  are  placed  in  dififerent  cavi- 
ties, and  enter  into  the  composition  of  organs  which 
perform  distinct  frmctions.      As,  in  consequence  of 
their  striking  similarity  in  structure,  properties,  and 
anat(xn]cal  characters,  these  membranes  are  ranged 
under  one  head,  and  form  one  class,  so  their  diseases 
should  also  form  one  group  ;  on  the  obvious  principle, 
that  the  closer  the  similitude  between  parts  in  their 
structure,  functions,   and   characters   during  health, 
4he  more  nearly  will  they  resemble  one  another  in  the 
changes  induced  by  di^ase^  * 


X  TO   THE  READER. 

These  considerations  at  once  pmnt  out  the  neces* 
sity  of  applying  the  principle  of  analysis^  aided  hy 
experiment  and  observation^  to  the  study  of  Anato- 
my ;  they  indicate  also  a  mode  of  arranging  diseases 
according  to  a  natural  method^  by  grouping  them  to- 
gether according  to  their  mutual  affinities^  and  there- 
by introducing  into  medicine  those  rigorous  methods 
of  investigation  which  have  already  effected  so  much 
for  other  departments  of  natural  science. 

When  the  structure  of  the  body  is  investigated  in 
reference  to  practical  Surgery,  a  different  method  is 
pursued.     The  body  is  considered  as  divisible,   not 
into  elementary  textures,  but  into  separate  regions, 
or  compartments,  each  requiring  a  special  degree  of 
attention,  inasmuch  as  it  may  become  the  seat  of  a 
disease,  or  the  subject  of  an  accident,  requiring  an 
operation  for  its   relief.     Anatomy   studied    in   this 
way  becomes  a  sort  of  topography,  as  it  includes  a 
consideration  of  the  extent  and  boundaries  of  each 
region,  and  of  the  lines  and  ridges  which  intersect  it, 
at  the  same  time  that  they  serve  as  so  many  land- 
marks to  guide  the  steps  of  those  who  explore  it. 
-But  attention  is  not  to  be  confined  to  the  surface  of 
things ;  the  anatomist  dips  beneath  it,  and  scrutinises 
the  form,  size,  and  structure  of  the  different  lamellse 
which  lie,  layer  after  layer,  one  upon  another,   fill- 
ing up  the  interval  between  the  skin  and  the  solid 
substratum,  the  bone.     Each  part  is  thus  seen  in  its 
natural  position,   and   every   circumstance  is  taken 
into  account  which  can  influence  the  choice  of  one 
operation  rather  than  another,  as  well  as  the  method 
of  executing  every  step  of  the   operation  which  is 
selected.     These  views  and  objects  were  constantly 
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pr^s^nt  tiO  my  mind  whilst  I  was  engaged  in  writing 
p^  sections  which  treat  of  the  anatomy  of  the  neck^ 
7-nof  the  bend  of  the  arm  a-nd  of  the  knee, — of  the 
axillary  and  inguinal  regions,  as  also  of  the  perinsemsi. 
I  should  recommend  the  student  to  commence  his 
pursuits  by  acquiring  some  knowledge  of  the  primary 
tii^ues  or  textures  of  which   the  body  is  composed, 
inasmuch  as  they  constitute  its  anatomical  elements. 
He    can   readily   procure  specimens   of  membrane, 
ligament,   tendon,  muscle,  nerve,  artery,  vein,   and 
gland,  and  examine  their  *  characters  and  properties, 
so  as  to  be  able  to  distinguish  them,  particularly  if 
at  the  same  time  he  reads  the  sections  which  treat 
of  them.     In  the  next  plac^,  after  having  inspected 
the  skeleton  and  noted  the  general  arrangement  of 
its  component  parts,  he  should  proceed  with  the  ex-> 
lamination  pf  its  different  pieces,  beginning  with  the 
spine.    When  reading  the  description  of  the  bones, 
he  should  have  a  specimen  of  each  before  him.     It  is 
usual,  as  a  matter  of  convenience,  to  examine  the 
ligaments  after  the  muscles. 

The  first  essays  in  dissection  are  usually  made  in 
o^der  to  learn  the  anatomy  of  the  muscular  system.  If 
the  reader  opens  the  book  at  page  286,  be  will  find  in* 
a  ^ote  at  the  bottom  some  suggestions  as  to  the  order 
ip  -which  the  dissection  of  the  different  groups  of 
muscles  contained  in  the  part  allotted  to  him  should  be 
conducted ;  and  at  the  conclusion  of  the  fourth  chap- 
ter, page  443,  a  tabular  view  is  given  of  all  the  musclea 
of  the  body,  arranged  in  the  order  of  dissection.  When 
he  turns  to  the  section  which  treats  of  each  group,  he 
will  find  the  individuals  composing  it  enumerated 
in  the  fir$t  instance,  and  then  the  method  indicated 


Xn  TO    THE    READER. 

of  exhibiting  them  by  dissection^  so  as  to  bring  them 
clearly  into  view.  The  detailed  description  of.  each 
follows ;  and^  lastly^  comes  the  account  of  their  action^, 
and  uses. 

The  plan  of  proceeding  here  indicated  is  adhered 
to  throughout  the  work  :  for  instance^  the  muscles  of 
the  orbit  are  named ;  the  mode  of  sawing  through  the 
bones  in  order  to  expose  them  is  stated ;  in  the  next 
place  the  description  of  the  muscles  is  given^  and  thist 
is  foUjOwed  by  the  rationale  of  their  actions.-  In  a  sub- 
sequent section,  when  treating  of  the  globe  or  ball  of 
the  eye,  its  components  are  stated,  and  the  methods 
of  exhibiting  them  by  different  sections  pointed  out, 
— how  it  should  be  fixed  whilst  making  the  incisions> 
and  how  the  membranes  should  be  separated  in  order 
to  obtain  a  clear  view  of  each. 

The  description  of  the  different  orders  of  vessels — - 
of  the  nerves,  and  the  viscera,  follows  in  regular  order, 
each  being  treated  in  nearly  the  same  way. 

The  student  is  not  to  suppose,  that  whilst  examin^^ 
ing  the  muscles  of  the  body  he  is  engaged  in  learn- 
ing mere  anatomical  details,  or  that  he  is  doing  no 
more  than  collecting  such  facts  as  are  necessary  to 
enable  him  to  understand  the  phenomena  of  mus- 
cular action.  It  is  confessedly  interesting  to  know 
the  mechanism  of  the  movements  which  the  differ- 
ent sets  of  muscles  can  execute,  and  trace  the  nice 
adaptation  of  the  various  parts  which  are  engaged  in 
their  performance.  Almost  every  inquiring  person 
feels  a  desire  to  know  wherein  consists  the  faculty  we 
possess  of  accurately  fixing  the  hand  and  fingers  on 
the  minutest  objects  —  of  turning  the  axis  of  the  eye 
to  every  point  within  our  field  of  vision— and  of  giv- 
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ing  io  the  vocal  cords  the  different  degrees  of  tension 
atid  relaxation  necessary  to  produce  all  the  varieties 
of  totte  of  ^ich  the  voice  is  susceptible,  and  of  com- 
bining at  the  same  time  the  efforts  of  a  great  number 
of  muscles,  bo  as  to  impress  upon  it  all  that  precision 
of  modulation  which  is  attainable  both  in  singing  and 
speaking.  But  our  inquiries  are  not  confined  to  these 
points ;  their  value  becomes  considerably  enhanced 
when  we  learn  the  practical  applications  to  which 
they  lead,  and  perceive  that,  whilst  apparently  en- 
gaged in  learning  the  structure  and  actions  of  mus- 
cles, we  are  really  studying  two  most  important 
chapters  in  practical  surgery,  namely,  those  on  dislo- 
cations and  fractures.  The  muscles  being  the  moving 
powers  in  all  the  efforts  which  our  limbs  perform, 
they  become  the  controlling  agents  in  the  new  cir- 
cumstances  in  which  bones  are  placed  when  dislo- 
cated. A  knowledge  of  their  several  actions  in  their 
natural  state  will  readily  enable  us  to  determine  how' 
to  overcome  the  resistance  of  some,  and  avail  our- 
selves of  the  co-operation  of  others,  during  our  efforts 
to  replace  the  bone.  And  in  cases  of  fracture,  we ' 
can  regulate  the  position  of  the  limb  in  such  a  way  as 
to  relax  the  muscles,  and  prevent  their  displacing  the 
broken  pieces  after  they  have  been  adjusted. 

The  viscera,  or,  as  they  are  usually  named,  th6 
internal  organs  of  the  body>  as  being  so  many  instru- 
ments for  the  performance  of  special  purposes,  are 
arranged  according  to  their  functions.  These  are 
divisible  into  two  classes,  of  which  one  is  intended 
for  the  support  and  well-being  of  the  individual,  and 
the  other  for  the  continuance  of  the  species. 
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Digestion. 
'S    [  Absorption. 
^    I  Respiration. 


^  ^  /  "S  <  Circulation. 

^  ^  I  o  I  Assimilation. 

"^   ^  '3  1  I  (  Secretion. 

i  '?  •§  J  fS  Innervation. 


'^  ^  ;=} 


Sensation. 

Intellectual  faculties. 
Muscular  movements. 
Expression  (gesture^  speech). 

«   3  *|  [  Conception, 
M  'B  ^^  Developement  of  the  ^aibryo,  &c. 


These  different  to^os  necessarily  involve  a  gjcf^t 
variety  of  facts  and  of  inferences ;  so  much  so^  that  if/ 
the  study  of  them  be  not  conducted  with  method^ 
the  mind  would  become  oppressed  by  a  load  of  detail, 
and  would  be  repelled  from  the  pursuit  by  its  com- 
plexity^ instead  of  feeling  an  interest  awakened  by 
the  nature  of  the  inquiries  which  it  every  moment 
suggests. 

What,  then,  is  the  proper  method  of  study  ?  The 
objects  of  study,  from  their  very  natm*e,  must  present 
themselves  in  different  points  of  view,  and  require 
different  methods  of  investigation.  Thus  you  may 
consider  the  situation,  form,  and  size  of  a  given 
organ,  and  then  its  relations  to  contiguous  parts. 
When  you  have  stated  all  the  facts  relative  to  these 
points,  you  have  given  a  description  of  the  part,  in- 
asmuch as  you  have  followed  the  descriptive  method; 
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and  this  is  all  that  is  usually  done  in  works  on  De- 
scriptire  Anatomy ;  they  give  merely  the  topc^aphy 
of  parts.  It  must  be  obvious  that  it  is  not  sufficient 
for  our  purposes  thus  to  confine  attention  to  the  sur- 
face of  things;  our  inquiries  are  not  to  be  limited 
to  external  forms^  or  mere  relations  of  place.  We 
desire  to  become  acquainted  with  the  composition  and 
structure  of  the  human  frame^  or^  in  other  words^ 
with  the  elements  of  which  it  is  made  up.  With  this 
view^  we  resolve  it  into  its  constituents^  and  then 
examine  the  character  and  properties  of  each  of  these 
separately^  as  a  necessary  preliminary  to  a  just  ap- 
preciation of  their  powers  when  combined.  This  is 
the  analytical  method.  Its  application  and  use  have 
been  already  pointed  out  in  the  remarks  on  General 
Anatomy. 

Ab  the  phenomena  included  in  a  particular  fiinc- 
tion>  or  in  the  derangement  of  it^  do  not  present 
themselves  to  us  at  once,  but  occur  in  succession,  it 
becomes  necessary  not  merely  to  enumerate  them, 
but  to  set  them  down  in  the  exact  order  of  their 
occurrence.  When  treating  cf  the  digestive  function, 
for  instance,  we  have  to  consider  the  mechanism  em- 
ployed in  the  prehension  and  mastication  of  food, 
its  impregnation  with  saliva,  its  deglutition  and  con- 
veyance to  the  stomach,  the  changes  which  the  mass 
undeigoes  in  that  viscus,  and  afterwards  successively, 
aft  it  passes,  step  by  step,  through  the  different  parts 
of  the  alimentary  canal.  When  these  particulars 
are  fully  stated,  the  narrative  is  complete,  and  we 
have  CGSiformed  to  what  is  termed  the  historical 
method. 

We  cannot,  however,  confine  ourselves  to  a  mere 
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statement  of  facts^  or  an  enumeration  of  events.  Tlie 
very  constitution  of  our  minds  compels  us  to  driftw 
inferences  from  the  facts  we  have  observed :  we  can- 
not help  thinkings  and  to  think  is  to  theorise.  This 
we  at  once  recognise  as  the  starting-place  of  all 
the  speculative  views  and  visionary  opinions  which 
the  history  of  medicine  records ;  and>  unhappily, 
they  are  but  too  numerous :  some  of  them  evidently 
flow  from  the  disposition  so  constantly  manifested*' 
to  deduce  general  principles  from  inadequate  data; 
others  are  referable  to  that  proneness  which  persons 
evince,  when  entering  on  speculations  concerning  the . 
phenomena  of  life  and  the  functions  of  living  beings, 
to  carry  with  them  and  even  rigorously  apply,  notions 
and  principles  taken  from  such  pursuits  as  had  pre- 
viously, and  perhaps  exclusively,  engaged  their  atten- 
tion. Hence  it  is  that  the  Philosophers  of  old  intro- 
duced into  medicine  their  peculiar  hypotheses,  and  the 
Heathen  priests  tinctured  it  with  their  superstitious 
rites ;  whilst,  in  more  modem  times,  the  Mechanists  ■ 
sought  to  explain  the  functions  of  the  body  in  health, 
and  its  derangements  in  disease,  by  principles  deduced 
from  hydraulics,  and  the  Chemists  referred  them  to 
the  affinities  which  govern  the  processes  they  were 
wont  to  observe  in  their  laboratories. 

*'  From  whence,"  said  Bacon,  when  discoursing  of 
the  speculative  systems  which  obtained  in  another 
department  of  science, — '^  from  whence  can  arise  such 
vagueness  and  sterility  in  all  the  physical  systems 
which  have  hitherto  existed  in  the  world  ?  It  is  not 
certainly  from  any  thing  in  nature  itself,  for  the  . 
steadiness  and  regularity  of  the  laws  by  which  it  is 
governed  clearly  mark  them  out  as  objects  of  certain 
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and  precise  knowledge ;  neither  can  it  arise  from  any 
wHiit  of  ability  in  those  who  have  pursued  snch  in- 
quiries^ many  of  them  having  been  men  of  the  highest 
talent  and  genius  of  the  ages  in  which  they  lived : 
it  can  arise  from  nothing  else  than  the  perverseness 
and  insuffici^icy  of  the  methods  that  have  been  pur- 
sued. Men  have  sought  to  make  a  world  from  their 
own  conceptions^  and  to  draw  from  their  own  minds 
all  the  materials  they  employed ;  but  if^  instead  of 
doing  so^  they  had  consulted  experience  and  obser- 
vation^ they  would  have  had  facts^  not  opinions, 
to  reason  upon,  and  might  have  ultimately  arrived 
at  a  knowledge  of  the  laws  which  govern  the  mate- 
rial world.  As  things  are  conducted  at  present,  a 
sudden  transition  is  made  from  sensible  objects  and 
particular  facts  to  general  propositions,  which  are 
accounted  principles,  round  which,  as  round  so  many 
fixed  poles,  disputation  and  argument  continually 
revolve.  From  propositions  thus  hastily  assumed, 
all  things  are  derived  by  a  process  compendious  and 
precipitate,  ill  suited  to  discovery,  but  wonderfully 
accommodated  to  debate.  The  way  that  promises 
success  is  the  reverse  of  this.     It  requires  that  wb 

SHOULD  generalise  SLOWLY,  GOING  FROM  PARTICULAR 
THINGS  TO  those  WHICH  ARE  BUT  ONE  STEP  MORE  GENE- 
RAL, AND  FROM  THESE  TO  OTHERS  OF  STILL  GREATER 
EXTENT,   AND  SO  ON   TO  SUCH   AS  ARE    UNIVERSAL.      By 

such  means  we  may  hope  to  arrive  at  principles  not 
vague  and  obscure,  but  luminous  and  well  defined, 
such  as  Nature  herself  will  not  refuse  to  acknow- 
ledge.''* 

This  is  the  inductive  method,  as  taught  by  Bacon. 

*  Novum  Organum.  ' 

b 
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To  observe  patiently,  experiment  cautioi^y,  and 
generalise  slowly,  are  the  precepts  it  enjoins  for  the 
guidance  of  our  own  researches,  and  the  tests  which 
it  suggests  for  estimating  the  value  of  the  opinions 
and  researches  of  others.  The  bias  of  prepossession 
and  the  influence  of  authority  have  for  too  long  a 
time  led  away  the  mind  from  a  conformity  with  its 
precepts:  but  happily  these  disturbing  causes  have 
now  nearly  passed  away ;  for  in  our  schools  no  gene* 
ral  theory  is  taught-^— no  uncompromising  dogma  is 
inculcated — ^no  individual,  however  eminent  he  may 
be,  can  draw  after  him  a  crowd  of  followers  ready  to 
take  his  dictum  as  law,  and  resolved,  when  they  set 
forward  in  life,  to  make  their  practice  square  with 
his  injunctions ;  in  a  word,  there  no  longer  exists  a 
monarchy  in  medicine ;  and,  were  we  to  look  back 
to  the  history  of  those  times  in  which  the  men  of  that 
profession  were  little  else  than  the  obsequious  fol- 
lowers of  a  few  distinguished  individuals,  we  should 
find  little  reason  to  regret  that  their  influence  is  at  an 
end.  And  let  not  this  excite  surprise  or  regret — it 
should  rather  be  a  ground  of  satisfaction  and  gratula* 
tion,  inasmuch  as  it  has  arisen^  not  from  any  causes 
tending  to  depress  the  few,  but  from  the  wide  spread 
of  knowledge,  which  has  tended  to  elevate  the  many. 
There  never  was  a  period  in  the  history  of  medicine 
in  which  there  was  less  to  discourage  inquiry  than 
the  present  —  there  never  was  a  time  in  which  so 
many  circumstances  conspired  to  invite  a  scrutiny 
into  all  its  departments.  The  mind  is  no  longer 
prostrated  by  the  domination  of  authority,  nor  is 
reason  warped  by  the  influence  of  system.  The 
errors  of  preceding  inquirers  are  so  many  beacons  to 
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Wftf n  those  who  succeed  from  straying  into  the  de- 
viims  tracks  into  which  they  wandered^  and  the  failure 
of  their  methods  of  investigation  points  to  the  neces-» 
sity  of  pursuing  a  different  line  of  research  from  that 
which  they  adopted*  Speculation  and  hypothesis  have 
reigned  too  long ;  it  has  been  too  much  the  practice 
of  system-makers  to  construct  their  edifices^  if  I  may 
so  say^  '^from  their  own  conceptions^  and  to  draw 
from  their  own  minds  all  the  materials  they  employed.** 
Whilst  notoriety^  perhaps  even  distinction^  could  be 
attained  by  such  compendious  methods^  we  cannot 
feel  surprise  at  the  number  of  hypotheses  which  the 
history  of  medicine  records^  or  at  the  fleeting  credit 
they  maintained.  One  heresy  gave  way  to  another^ 
and  a  third  succeeded^  as  short-lived  as  either  of  its 
predecessors.  But,  even  at  the  present  day,  it  is  not 
a  little  difficillt  to  repress  speculation  altogether,  and 
confine  inquiry  within  its  legitimate  bounds. 

We  constantly  speak  of  the  functions  and  powers 
of  organs, — of  the  properties  and  qualities  of  different 
substances,---o£  the  causes  of  diseases, — of  the  efibcts 
of  remedies ;  yet  how  few  are  there  amongst  us  who 
attentively  consider  the  exact  meaning  of  the  words 
cause  and  effect,  power  and  function,  property  and 
quality !  Yet  no  class  of  men  ought  to  be  more  precise 
and  rigorous  in  the  employment  of  them  than  the 
members  of  the  medical  profession.  At  the  very  out- 
set of  his  pursuits,  every  student  should  know  in  what 
consists  the  relation  of  "  cause  and  effect^  *  and  should, 
be  able  clearly  to  perceive  what  it  is  that  gives  to 
one  event  or  phenomenon  the  implied  prerogative 
of  ''  cause,'*  and  places  the  other  in  what  is  usually 
considered  the  subserviency  of  "  effect.** 

b2 


XX  TO   THE    READER. 

''  A  cause,"  to  use  the  words  of  Dr.  Brown,*  '*  may 
be  said  to  be  that  which  immediately  precedes  any 
change,  and  which,  existing  at  any  time  in  similar 
circumstances,  has  been  always,  and  will  be  always, 
immediately  followed  by  a  similar  change.  Priority 
in  the  sequence  observed,  and  in  variableness  of  ante- 
cedence in  the  past  and  future  sequences  supposed, 
are  the  elements,  and  the  only  elements,  combined  in 
the  notion  of  a  cause.  By  a  conversion  of  terms,  we 
obtain  a  definition  of  the  correlative  effect ;  and  power y 
as  I  have  before  said,  is  only  another  word  for  ex- 
pressing briefly  the  antecedence  itself,  and  the  invari- 
ableness  of  the  relation.  #         •         ♦         « 

'*  It  is  this  mere  relation  of  uniform  antecedence, 
so  important  and  so  universally  believed,  which  appears 
to  me  to  constitute  all  that  can  be  philosophically 
meant  in  the  words  power  or  causation,  to  whatever 
objects,  material  or  spiritual,  the  words  may  be  ap- 
plied. If  events  had  succeeded  each  other  in  perfect 
irregularity,  such  terms  never  would  have  been  in- 
vented ;  but,  when  the  successions  are  believed  to  be 
in  regular  order,  the  importance  of  this  regularity  to 
all  our  wishes,  and  plans,  and  actions,  has,  of  course, 
led  to  the  employment  of  terms  significant  of  the 
most  valuable  distinctions  which  we  are  physically 
able  to  make.  We  give  the  name  of  cause  to  the 
object  which  we  believe  to  be  the  invariable  ante- 
cedent of  a  particular  change ;  we  give  the  name  of 
effect  reciprocally  to  that  invariable  consequent ;  and 
the  relation  itself,  when  considered  abstractedly,  we 
denominate  power  in  the  object  that  is  the  invariable 

*  Inquiry  into  the  Relation  of  Cause  and  Effect. 


TO    THE   READER.  XXI 

antecedent — msceptibility  in  the  object  that  exhibits^ 
in  its  change^  the  invariable  consequent.  We  say  of 
fir e^  that  it  has  the  power  of  melting  metals ;  and  of 
metals,  that  they  are  susceptible  of  fusion  by  fire, — 
that  fire  is  the  cause  of  the  fusion,  and  the  fusion  the 
effect  of  the  application  of  fire ;  but,  in  all  this  variety 
of  words,  we  mean  nothing  more  than  our  belief,  that 
when  a  solid  metal  is  subjected  for  a  certain  time  to 
the  application  of  a  strong  heat,  it  will  begin  after- 
wards to  exist  in  that  different  state  which  is  termed 
liquidity ;  that,  in  all  past  time,  in  the  same  circum* 
stances,  it  would  have  exhibited  the  same  change; 
and  that  it  will  continue  to  do  so,  in  the  same  circum- 
stances, in  all  fiiture  time.  We  speak  of  two  appear- 
ances which  metals  present;  one  before  the  applica- 
tion of  fire,  and  the  other  after  it :  and  a  simple  but 
universal  relation  of  heat  and  the  metallic  substances, 
with  respect  to  these  two  appearances,  is  all  that  is 
expressed*  #  *  ♦  ♦ 

'*  The  words  property  and  quality  admit  of  exactly 
the  same  definition ;  expressing  only  a  certain  rela- 
tion of  invariable  antecedence  and  consequence,  in 
changes  that  take  place  on  the  presence  of  the  sub- 
stance to  which  they  are  ascribed.  They  are  strictly 
synonymous  with  power ;  or,  at  least,  the  only  differ- 
ence is,  that  properly  and  quality y  as  commonly  used, 
comprehend  both  the  powers  and  susceptibilities  of 
substances, — the  powers  of  producing  changes,  and 
the  susceptibilities  of  being  changed.  We  say  equally 
that  it  is  a  property  or  quality  of  water  to  melt  salt, 
and  that  it  is  one  of  its  qualities  or  properties  to 
freeze  or  become  solid  on  the  subtraction  of  a  certain 
quantity  of  heat ;  but  we  do  not  commonly  use  the 
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word  power  in  the  latter  of  these  cases^  and  say  that 
water  has  the  power  of  being  frozen.  .  • .  Power,  pro^ 
perty-,  and  quality,  Bxe,  in  the  physical  use  of  these 
terms^  exactly  synonymous.  Water  has  the  power  of 
melting  salt ;  it  is  a  property  of  water  to  melt  salt ; 
it  is  a  quality  of  water  to  melt  salt.  All  these  varie- 
ties of  expression  signify  precisely  the  same  things 
that^  when  water  is  poured  upon  salt^  the  solid  will 
take  the  form  of  a  liquid,  and  its  particles  be  diffiised 
in  continued  combination  through  the  mass.  Two 
parts  of  a  sequence  of  physical  events  are  before  our 
mind ;  the  addition  of  water  to  salt^  and  the  conse- 
quent liquefaction  of  what  was  before  a  crystalline 
solid.  When  we  speak  of  all  the  powers  of  a  body, 
we  consider  it  as  existing  in  a  variety  of  circumstances, 
and  consider,  at  the  same  time,  all  the  changes  that 
are  or  may  be,  in  these  circumstances,  its  immediate 
•iFects.  When  we  speak  of  all  the  qualities  of  a  body, 
or  all  its  properties,  we  mean  nothing  more,  and  we 
mean  nothing  less.  Certain  substances  are  conceived 
by  us,  and  certain  changes  that  take  place  in  them, 
which  we  believe  will  be  uniformly  the  same,  as  often 
as  the  substances  of  which  we  speak  exist  in  circum- 
stances that  are  exactly  the  same. 

**  The  powers,  properties,  or  qualities  of  a  substance 
are  not  to  be  regarded,  then,  as  anything  superadded 
to  the  substance,  or  distinct  from  it.  They  are  only 
the  substance  itself,  considered  in  relation  to  various 
changes  that  take  place  when  it  exists  in  peculiar 
circumstances." 

The  doctrine  of  cause  and  effect  as  here  given,  in 
the  words  of  the  most  recent  and  generally  approved 
writer  on  the  subject,  points  to  the  necessity  of  being 
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caireful  to  place  facts  and  phenomena  in  the  exact 
order  of  their  occurrence,  with  a  view  to  determine 
the  invariable  antecedent  to  any  event  the  cause  of 
which  we  seek  to  ascertain.  So  far  it  suffices  for  the 
purpose  for  which  it  has  been  introduced  in  this 
place.  But,  though  invariably  antecedence  is  a  neces- 
sary ingredient  in  causation,  there  is  no  sufficient 
reason  for  contending  that  it  constitutes  its  sole 
essence.  We  cannot  divest  ourselves  of  the  impres- 
sion that  there  is  some  connexion  between  the  conse- 
quent and  antecedent,  more  effective  than  that  which 
is  implied  in  mere  sequence.  When  I  remove  the 
inkstand  before  me  from  one  part  of  the  table  to 
another,  or  push  the  table  on  which  I  write  from  one 
side  of  the  room  to  the  opposite,  I  am  conscious  of 
an  effort,  and  of  the  possession  of  a  power  to  produce 
the  removal  in  both  cases.  Hence,  when  I  observe 
any  marked  change  or  particular  result,  I  infer  the 
existence  of  some  power  or  influence  which  has  been 
exerted  to  produce  it.  When  vomiting  follows  the 
administration  of  a  few  grains  of  emetic  tartar — when 
an  intermittent  fever  ceases  after  a  dose  of  quinine, 
we  cannot  but  ascribe  to  these  substances  some 
quality  or  property  from  the  influence  of  which  the 
results  follow. 

It  will  be  asked.  Is  there  anything  so  recondite  in 
medicine  as  to  require  an  attention  to  the  principles 
of  the  inductive  philosophy  ?  Or,  is  it  to  be  supposed 
that,  when  hearing  the  report  of  a  case,  and  resolving 
upon  a  plan  for  its  treatment,  we  are  to  make  an 
application  to  the  doctrine  of  cause  and  effect  ?  Is 
not  medicine  a  science  of  observation  ?  Cannot  we 
use  our  eyes  and  ear3,  observe  what  is  presented  to 
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us^  and  then  follow  the  dictates  of  comnum  sense  ? 
Certainly.  But,  be  it  remembered  (to  use  the  words 
of  Cullen  in  his  oral  lectures,  as  quoted  by  Mr.  Mac- 
cuUoch,)  that  *'  to  observe  accurately  requires  a  free- 
dom from  prejudice  and  an  acuteness  that  belong  to 
few.  Many  circumstances  tend  to  vitiate  statements 
dignified  with  the  name  of  experience.  The  simplest 
narrative  of  a  case  almost  always  involves  some  theo- 
ries. It  has  been  supposed  that  a  statement  is  most 
likely  to  consist  of  unsophisticated  facts  when  reported 
by  a  person  of  no  education :  but  it  will  be  found  an 
invariable  rule,  that  the  lower  you  descend  in  the 
medical  profession,  the  more  hypothetical  are  the 
prevailing  notions.  Again,  how  seldom  is  it  possible 
for  any  case,  however  minutely  related,  to  include  all 
the  circumstances  with  which  the  event  was  con- 
nected. Hence,  in  what  is  commonly  called  expe- 
rience, we  have  only  a  rule  transferred  from  a  case 
imperfectly  known  to  one  of  which  we  are  equally 
ignorant.  Hence  that  most  fertile  source  of  error, 
the  applying  inferences  deduced  from  one  case  to 
another  case,  the  circumstances  of  which  are  ^not  pre- 
cisely similar.    Without  principles  deduced  from 

ANALYTICAL   REASONING,  EXPERIENCE  IS   A   USELESS  AND 
BLIND  GUIDE." 

In  page  13  the  reader  will  find  a  list  of  the  most 
approved  systematic  treatises  on  general  and  descrip- 
tive anatomy.  Besides  these,  the  following  mono- 
graph works  and  detached  essays  will  be  found  cited 
or  referred  to,  either  in  the  text  or  in  foot-notes  of 
this  volume,  and  may  be  consulted  by  those  who  wish 
for  fuller  information  on  the  subjects  of  which  they 
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treaty  than  can  be  jconveniently  brought  within  the 
limits  of  an  elementary  treatise. 

Arnold— Icones  Nervorum  Capitis.    Heidelberg,  18d4« 

BicHAT  —  Recherches  Physiolo^ques  sur  la  Vie  et  la  Mori.     8vo« 
Paris,  1800. 

BosTOCK — An  Elementary  System  of  Phywology.    London,  1827. 

BouBDON — M^moire  sur  les  Efforts* 

Brebchet — Essai  sur  les  Veines  du  Rachis.  4to.  Paris,  1829. 

Campbb — Demonstrationes  Anatomico-pathologicffi.  Lib.  II.  foL 
Amsterdam,  1760-62. 

Clakk — The  Practical  Anatomy  and  Elementary  Physiology  of  the 
Nervous  System.  London,  1836. 

CoLLES — A  Treatise  on  Surgical  Anatomy.  Part  I.  8yo.  Dublin,  1811. 

Cooper,  Sir  Astley  —  The  Anatomy  and  Surgical  Treatment  of 
Inguinal  and  Congenital  Hernia,  fol.  London,  1804.  Observa- 
tions on  the  Structure  and  Diseases  of  the  Testis.  4to.  London, 
18dO.  The  Anatomy  of  the  Thymus  Gland.  4to.  London^ 
1 832.  Lectures  on  the  Principles  and  Practice  of  Surgery,  with 
additional  Notes  and  Cases,  edited  by  F.  Tyrrel.  3  vols.  8vo. 
London,  1824-7. 

Cbuikshank — Anatomy  of  the  Absorbing  Vessels  of  the  Human 
Body.  4to.  London,  1786. 

Cruveilhier — Cours  d'Etudes  Anatomiques.  Paris,  1830. 

Anatomie  Descriptive.  Paris,  1834. 

CuviER-— Lefons  d' Anatomie  Comparee.  5  torn.  8vo.  Paris,  1 800-6. 
I  R^gne  Animal.  4  tom.  8vo.  new  edit.  Paais,  1829. 

Dumas— Principes  de  Physiologie.  4  tom.  8vo.  deuxieme  edit.  1806. 

DuTROCHST — Nouvelles  Recherches  sur  I'Endosmose  et  I'Exosmose. 
8vo.  Paris,  1828. 

DupUYTRBN — Th^se  sur  la  Lithotomie,  presentee  et  soutenue  au 
Concours.  4to.  Paris,  1812. 

Edwards  —  De  I'lnfluence  des  Agens  Physiques  sur  la  Vie.  8vo. 
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DESCRIPTION  OF  THE  PLATES. 


Figure  1.  A  piece  of  cellular  tissue^  prepared  so  as  to  show  its  struc- 
ture:— a,  the  cellules  and  the  lamellce  which  enclose  them; 
b,  b,  some  of  the  cellules  laid  open. 

Fig.  2.  A  piece  of  adipose  substance : — c,  the  exterior  or  enclosing 
cellules  —  their  membranous  parietes;  d,  a  nutrient  vessel 
ramifying  amongst  these ;  e^  a  single  adipose  vesicle  as  repre- 
sented by  M.  Raspail. 

Fig.  3.  A  portion  of  bone  and  its  investing  membrane :— ;/;  the  bone  ; 
g,  the  periosteum. 

Fig.  4.  A  piece  of  corium^  showing  the  appearance  which  its  external 
surface  presents  when  examined  with  a  microscope : — h,  the 
ridges  or  raised  lines  in  which  the  papillae  are  disposed  in  rows ; 
i,  the  fturrows  between  the  lines,  and  called  "  interlinear,"  to 
distinguish  them  from  those  which  intersect  them,  k,  and 
which  are  named  "  interpapillar,"  as  they^  are  interposed  be- 
tween the  papillae. 

Fig.  5.  A  single  row  of  papillae  viewed  in  profile  as  they  project  from 
the  corium. 

Fig.  6.  A  diagram  representing  the  position  and  relations  of  the 
three  layers  of  which  the  common  external  tegument  is  com- 
posed,— the  corium  is  shown  connected  to  the  subjacent  parts 
by  cellular  and  adipose  substance ;  the  papillae  which  project 
from  its  outer  surface  are  covered  by  the  rete  mucosum  and 
epidermis,  which,  firom  their  plastic  nature,  are  as  it  were 
moulded  upon  them. 

Fig.  7.  A  piece  of  corium,  with  the  rete  mucosum  and  cuticle  raised 
so  as  to  show  the  sweat-ducts: — /,  the  inteipapillar  lines,  which, 
when  viewed  at  the  inner  surface  of  the  raised  rete  and  cuticle, 
represent  ridges ;  m,  the  interlinear  ridges ;  n,  slight  hollows 
or  pits,  into  which  the  papillae  project ;  o,  the  corium  with  its 
papillae  and  lines;  p,  the  sweat-ducts  emerging  firom  the 
corium  and  piercing  the  rete  and  cuticle. 
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Fio.  8.  A  piece  of  cuticle^  showing  the  raised  lines  and  furrows  on 
its  external  surface : — q,  the  raised  lines ;  r^  the  pores  or  orifices 
of  thQ  sweat-ducts.     Fig.  8*.     A  piece  of  rete  muoosum. 

Fia.  9.  A  plexus  of  lymphatic  vessels  in  the  corium  injected. 

Fig.  10. — 1.  A  sketch  indicating  the  connexion  of  a  hair  with  its  pa- 
pilla^ and  the  three  layers  of  the  tegument. — 2.  hy  The  hulh  of 
a  hair ;  Cy  the  papilla. 

Fig.  11.  The  corium  under  a  nail;  its  papillss  are  seen  disposed  in 
lines  running  from  behind  forwards. 

Fig.  12.  The  imder  surface  of  a  nail  marked  by  furrows  corresponding 
with  the  lines  in  the  subjacent  corium. 

Fig.  13.  A  section  of  the  last  phalanx  of  the  thumbs  showing  the  re- 
lation of  the  nail  to  the  corium  and  cuticle. 

Fig.  14.  The  vessels  in  the  rows  of  papillss  in  the  corium  under  the 
nail,  showing  their  looped  form. 

Fig.  15.  a  piece  of  artery  dissected  so  as  to  show  the  three  membra- 
nous structures  of  which  it  consists: — 9,  s,  s,  the  outer  coat  re- 
flected in  separate  pieces, — on  the  two  upper  flaps  some  fibres 
of  the  middle  coat  are  seen  at  their  inner  surface ;  t,  the  middle 
or  fibrous  coat ;  u,  the  inner  or  lining  membrane  exposed  by 
dissecting  and  reflecting  the  outer  and  middle  coats. 

Fig.  16.  a  plexus  of  capillary  arteries,  taken  firom  a  piece  of  skin 
finely  injected. 

Fig.  17.  An  absorbent  vessel,  showing  the  constricted  appearance  it 
presents  in  the  situation  of  the  valves. 

Fig.  18.  An  absorbent  vessel  laid  open  to  show  the  valves  in  its  in- 
terior. 

Fig.  19.  Mucous  follicles,  the  simplest  form  of  secreting  apparatus. 

Fig.  20.  A  single  follicle  enlarged,  with  the  vascular  ramifications 
upon  it. 

Fig.  21.  The  Meibomian  follicles  under  the  lining  membrane  of  the 
upper  eye-lid. 

Fig.  22.  A  row  of  these  follicles  enlarged,  with  their  duct. 

Fig.  23.  A  lobule  of  a  conglomerate  gland  unravelled : — A*,  the  duct 
branching  out  into  ramifications  as  far  as  the  ultimate  follicles ; 
b*,  the  artery  following  the  duct  and  its  branches. 

Fig.  24.  A  plan  of  two  lobules  of  the  Hver,  showing  the  plexiform 
arrangement  of  the  duct  within  them.     Fig.  24*.   A  lymphatic 
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ganglion^  with  the  yesaelB  whieh. intet.it  and  emeige  from  it  :-^ 
Xf  the  inferent  vestfels ;  y,  the  efferent  veesek* 

Fio.  %6.  Mttseuhur  fibuM  magnified^  and  showing  the  ttanfivene  lines 
upon  them. 

Fio.  26«  MuBcular  flbre^  composed  of  mjrole&ia  and  globules. 

Fio.  ftl.  A  nerve  dissected  to  show  ^e  filam^its  of  which  it  consists 
and  their  plexiform  arrangement« 

Fio.  M*  a  piece  of  tia^e>  showing  its  outer  investment  or  sheath^  c*^ 
and  its  filaments^  d^,  With  thw  proper  inTetftmeni***^the  neuri- 
lenuL 

Fio.  29.  A  nervous  filament^  showing  the  waving  lines  on  its  surface. 

Ftos.  30  and  51.  Filaments  of  nerve>  showing  their  components,  vis. 
neurilema  and  globuleii 
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ELEMENTS  OF  ANATOMY. 


INTRODUCTION. 

1.  Anatomy,  (avarofji*?},  dissection ;  umrsfJbmi  to  cut  up,)  in 
its  original  and  literal  signification,  meant  di83ection,  or  an 
artificial  separation  of  parts.  It  required  no  more  than  a 
scalpel  for  its  execution,  and  sufficed  for  all  the  purposes 
sought  to  be  attained  in  the  earlier  periods  of  the  history  of 
medicine.  But  as  the  objects  of  pursuit  became  multiplied, 
the  methods  of  examination  were  ;necessarily  varied ;  and  seve- 
ral other  processes  have  been  from  time  to  time  introduced, 
such  as  an  injection,  maceration,  desiccation,  chemical  re-agents, 
&c.  with  a  view  to  arrive  at  a  more  intimate  knowledge  of  the 
composition  and  structure  of  the  diflferent  parts  of  the  body. 
Notwithstanding  these  changes,  the  same  term  is  retained, 
and  is  allowed  by  general  consent  to  include  within  its  com- 
prehension not  only  the  means  employed,  but  also  the  end 
which  is  sought  to  be  attained.  Hence  it  is  that  Anatomy  is 
now  considered  synonymous  with  **  Science  of  Organisation ;'' 
for  it  embraces  all  the  varieties  of  organised  bodies,  and  has  for 
its  object  the  study  of  their  structure  and  properties,  physical  a^i 
well  as  vital.  A  science  of  such  vast  extent  must  necessarily 
comprise  too  great  a  variety  of  details  to  be  adequately  investi- 
gated by  any  single  individual.  Its  progress  and  improvement 
up  to  the  present  time  have  been  owing  to  the  exertions  of  dif- 
ferent persons  devoting  themselves  each  to  a  particular  depart- 
ment of  the  pursuit ;  and  if  we  may  judge  of  the  future  by  the 
past,  it  is  not  too  much  to  say,  that  its  further  advancement 
must  depend  on  a  similar  co-operation,  Conducted  on  the  prin« 
ciple  of  the  division  of  labour.  Thus,  some  have  applied  them- 
selves to  the  examination  of  the  structure  of  plants,  others  to 
that  of  animals,  whilst  those  engaged  in  the  study  of  medicine 
have  confined  their  attention  to  that  of  the  human  species ;  which 
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has  given  occasion  to  the  fonnation  of  three  distinct  departments, 
viz.  vegetable^  animal^  and  human^  anatomy. 

S.  The  anatomy  of  plants,  or  Phytotomy,  {(pvrov^  a  plants 
TOfJi^fjy  cuttings)  has  for  its  object  to  explain  the  composition  of 
the  vegetable  tribes.  Animal  anatomy,  or  Zootomy,  (?fiH>v,  an 
animal,  TOfJbfj,)  is  directed  to  investigate  the  structure  of  the 
lower  animals.  It  is  usually  called  Comparative  Anatomy  ;  for, 
whilst  treating  of  the  conformation  and  developement  of  the  dif- 
ferent organs  and  systems  in  each  class  and  order  of  animals 
throughout  the  series,  reference  is  constantly  made  to  the  cor- 
responding parts  in  the  human  subject,  which  is  taken  as  a 
general  standard  of  comparison.  Human  anatomy  is  studied, 
not  merely  because  it  serves  to  explain  the  structure  of  the 
body,  nor  because  it  leads  to  a  knowledge  of  the  uses  of  its 
different  parts,  but  because  of  the  light  which  it  sheds  on  the 
seat,  nature,  and  causes  of  disease, — a  light  without  which 
medicine  would  be  little  else  than  a  blind  empiricism.  Ana- 
tomy is  included  amongst  the  natural  sciences  ;  so  is  zoology ; 
but  they  differ  altogether  both  in  their  plan  and  object :  the 
latter  dwells  on  the  external  form  and  characters  of  animals,  and 
is  cultivated  for  the  most  part  with  a  view  to  ascertain,  by  an 
examination  of  the  different  classes  and  orders,  the  characters 
common  to  all,  as  well  as  those  peculiar  to  each,  and  thereby  to 
establish  a  methodical  arrangement  of  them  founded  on  their 
natural  affinities ;  the  former,  on  the  contrary,  seeks  to  explore 
their  interior,  and  resolves  them  into  their  component  parts,  in 
order  to  arrive  at  a  knowledge  of  their  intimate  structure. 

An  opinion  seems  to  be  entertained  by  some  persons,  that  the 
study  of  zoology  and  comparative  anatomy  should  be  considered 
rather  as  an  amusement  than  as  a  philosophical  pursuit — as 
something  calculated  to  employ  light  minds,  or  occupy  hours  of 
leisure  and  amusement.  A  slight  examination  of  the  subject, 
however,  would  suffice  to  show  that  the  facts  it  unfolds  are.  not 
only  interesting  in  themselves ;  but  that  they  are  instructive  in 
the  highest  degree,  as  they  tend  to  throw  considerable  light  on. 
several  obscure  points  connected  with  the  anatomy  of  the  human 
body,  by  affording  the  means  of  comparing  the  composition, 
arrangement,  and  properties  of  its  different  organs,  with  the  cor- 
responding parts  in  the  lower  animals.  "  The  varieties  of  organ- 
isation supply,  in  the  investigation  of  each  oxgan  and  its  functions^ 
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the  most  important  aids  of  analogy,  comparison,  contrast,  and 
various  combination ;  the  nature  of  the  process  receives,  at  each 
step,  fresh  elucidation ;  and  the  basis  of  our  physiological  prin- 
ciples is  rendered  broader  and  deeper,  in  proportion  as  our 
survey  of  living  beings  becomes  more  extensive.^  Moreover, 
the  study  of  comparative  anatomy  forms  a  useful  exercise  and 
discipline  to  the  mind,  by  requiring  a  close  attention  to  fiusts  and 
principles,  and  the  adoption  of  a  clear  and  methodical  arrange- 
ment. '^  This  advantage  of  distributing  and  classing  a  vast 
number  of  ideas,  which  belongs  in  a  remarkable  degree  to  natural 
history,  has  not  yet  been  so  much  insisted  on  as  it  deserves :  it 
exercises  us  in  that  important  intellectual  operation  which  may 
be  called  method,  or  orderly  distribution,  as  the  exact  sciences 
train  the  mind  to  habits  of  close  attention  and  reasoning. 
Natural  history  requires  the  most  precise  method  or  arrange- 
ment, as  geometry  demands  the  most  rigorous  reasoning.  When 
this  art  (if  it  may  be  so  called)  is  thoroughly  acquired,  it  may 
be  applied  with  great  advantage  to  other  objects.  All  discus- 
sions that  require  a  classification  of  &ets,  all  researches  that  are 
founded  on  an  orderly  distribution  of  the  subject,  are  conducted 
on  the  same  principle  ;  and  young  men  who  have  turned  to  this 
science  as  a  matter  of  amusement,  will  be  surprised  to  find  how 
much  a  &miliarity  with  its  processes  will  facilitate  the  unravel- 
ling all  complicated  subjects.^^  * 

8,  A  single  instance  will  suffice  to  show  the  application  which 
may  be  made  of  the  researches  of  the  comparative  anatomists,  in 
elucidating  the  structure  and  functions  of  one  of  the  most  com- 
plex organs  of  the  human  body,  viz.  that  of  hearing.  It  is 
obvious  that  the  general  confcHination  of  organs  must  have  a 
reference  to  the  more  or  less  perfect  developementof  the  animals 
to  which  they  belong,  being  more  simple  in  those  of  the  lower 
grades,  and  becoming  more  complex  in  proportion  as  diey  occupy 
a  higher  rank  in  the  scale  of  animated  beings ;  their  structure, 
too,  must  bear  some  relation  to  the  medium  in  which  the 
animals  live,  and  be  infiuenced  by  the  circumstance  of  their 
being  inhabitants  of  the  air  or  of  water.  When  treating  of  a 
particular  organ,  for  instance  the  ear,  it  may  at  first  sight  appear 
calculated  to  embarrass  the  subject  with  useless  details,  were  we 

'^  Lawrence,    "  On  the  Modern   History  of  Comparative   Anatomy/'  {r.  29. 
Cuvier,  '*  Regne  Antmal»"  preface,  p.  18. 
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to  review  its  conformation  in  the  different  classes  of  animals  ;  it 
may  be  said,  that  it  would  be  &r  better  to  confine  our  attention 
to  the  human  ear,  about  which  alone  we  can  feel  any  interest. 
But  it  should  be  recollected,  that  if  a  subject  carry  within  itself 
any  degree  of  complexity,  there  is  no  course  more  likely  to 
lessen  it  than  that  '^  of  proceeding  from  things  more  simple  to 
those  more  compounded  ;''  and  if  this  principle  be  applied  to  the 
subject  just  alluded  to,  we  shall  find,  that  so  fiur  from  rendering 
it  more  difficult,  it  will  remove  from  it  even  the  appearance  of 
difficulty.  When  we  examine  an  oigan  in  its  simplest  form,  we 
at  once  ascertain  its  essential  or  fundamental  constituent ;  and  if 
we  trace  it  through  the  different  orders  of  animals,  from  the 
lowest  to  the  highest  in  the  series,  we  can  recognise  each  of  the 
accessory  parts  which  are  successively  superadded,  and  assign 
to  them  respectively  the  rank  which  they  fill,  and  the  duties 
they  perform. 

4.  The  simplest  form  of  auditory  apparatus  is  a  small  sac 
containing  a  fluid,  and  enclosing  the  sentient  extremity  of  the 
auditory  nerve ;  its  exterior  envelope  is  membranous^  and  presents 
an  aperture  which  gives  entrance  to  the  nerve.  In  the  lobster  the 
sac  is  surrounded  by  the  shell  at  every  side,  save  one,  where  it 
is  closed  only  by  a  membrane.  Now  as  the  sac  is  analogous  to 
the  vestibule  in  the  higher  animals,  the  openings  here  indicated 
may  be  said  to  correspond,  the  one  with  the  meatus  auditorius 
intemus,  the  other  with  the  fenestra  ovalis.  Within  this  first 
investment  is  placed  a  vascular  membrane,  which  lines  it  through- 
out, and  encloses  and  supports  the  nerve  :  this,  however,  is  not 
expanded  to  the  same  extent  as  the  nervous  membrane  of  the 
eye  ;  still,  like  the  retina,  it  is  in  contact  with  a  fluid  which 
bears  some  analogy  to  the  vitreous  humour,  for  each  is  enclosed 
in  a  membrane  which  enables  it  to  retain  its  form,  and  prevents 
it  from  being  dififused  in  the  cavity  in  which  it  is  lodged ;  and 
both  s^ve  as  media  of  transmission  for  the  appropriate  agents  of 
impression.  This  simple  apparatus  is  covered  over  by  the  cranial 
integuments ;  and  as  these  exclude  all  contact  with  the  medium 
in  which  the  animal  lives,  the  impressions  of  external  objects 
must  be  conveyed  to  the  sacculus  through  the  surfiu^  of  the 
head  generally.  The  first  modification  which  we  observe  in  the 
structure  of  the  organ  is  intended  for  the  improvement  of  the 
acoustic  or  sentient  apparatus,  and  consists  in  the  addition,  as  it 
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were,  to  the  sacculus  of  tliree  semicircular  canals,  which  are  pro- 
longed firom  it  like  so  many  diverticula.  In  some  cartilaginous 
fishes,  the  oigan  still  consists  merely  of  the  fundamental  part 
(the  sacculus  or  vestibule).  In  the  scate  and  shark,  the  semi- 
circular canals  are  added.  In  the  batrachia  the  develope- 
ment  improves  still  farther ;  for  in  the  frog  there  exists  outside 
the  vestibule,  a  cavity  or  chamber  closed  by  a  membrane,  which 
circumstances  assimilate  it  to  the  tympanum.  In  the  Saurian 
reptiles,  the  first  two  parts  of  the  labyrinth  attain  a  more  com- 
plete form,  and  a  rudiment  of  the  third  is  added,  viz.  the  cochlea, 
which  consists  of  the  same  structures  as  the  others,  and  like  them 
serves  to  contain  a  prolongation  of  the  auditory  nerve.  In  birds 
the  vestibule  and  semicircular  canals  present  nearly  the  same 
conformation  oa  in  the  higher  reptiles ;  the  Cochlea  is  still  rudi- 
mentary; but  the  tympanum  is  large,  and  traversed  by  an 
ossiculum  called  columella ;  the  membrana  tympani  may  be 
observed  at  the  bottom  of  a  short  auditory  canal,  round  which 
the  feathers  and  external  tegument  are  sometimes  folded,  so  as 
to  represent  a  rudiment  of  a  concha.  In  the  mammalia,  the 
auditory  apparatus  attains  its  complete  developement ;  and  as  it 
comprises  all  those  parts  found  in  various  degrees  of  perfection 
in  the  lower  orders,  it  may  be  considered  as  divisible  into  four 
distinct  compartments,  each  intended  for  a  separate  office.* 

The  essential  or  fundamental  part  (vestibule). 

The  accessory  apparatus  (semicircular  canals  and  cochlea). 

The  middle  chunber  and  its  ossicula,  for  the  transmission  of 
sounds  (tympanum). 

The  external  apparatus  for  collecting  and  concentrating  sound 
(external  ear). 

After  reviewing  in  this  way  the  dififerent  parts  of  the  organ 
successively,  and  after  inspecting  it  as  a  whole,  we  may  not 
unaptly  compare  it  to  an  edifice  consisting  of  several  apartments, 
each  fashioned  after  a  particular  manner,  and  intended  for  a  dis- 
tinct  purpose.  The  external  part  may  be  likened  to  the  portals 
of  the  edifice,  at  which  the  visitors  are  collected  previously  to 
their  entry,  and  after  they  have  been  there  assembled  and 
arranged,  they  are  led  across  the  ante-chamber  by  certain  con- 
ductors stationed  there  for  that  purpose ;  by  these  the  visitors 
are  ushered  into  the    presence-chamber,    enclosed  within   the 

•  De  Blainvill«,  **  Principeg  d'Anatomie  Compar^e,*'  p.  460. 
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winding  recesses  of  the  labyrinth,  and  as  they  are  successively 
introduced,  they  register  on  the  tablet  of  the  memory,  their 
degrees,  their  titles,  and  their  properties. 

5.  The  study  of  human  anatomy  has  been  especially  pursued 
by  the  professors  of  the  healing  art,  who,  on  just  grounds,  con- 
sider it  as  the  most  secure  basis  on  which  they  can  rest  their 
investigations  of  the  functions  of  the  body  in  health,  and  of  its 
derangements  in  diseases.  Were  anatomists  to  confine  their 
attention  altogether  to  the  human  body,  they  would  doubtless 
acquire  a  sufficiently  accurate  knowledge  of  the  situation,  form, 
connexions,  and  even  composition  of  its  different  parts ;  but 
though  an  acquaintance  with  such  details  forms  a  necesitoy  part 
of  the  pursuit,  it  is  fer  from  constituting  the  final  object  to  be 
aimed  at.  The  natural  or  healthy  actions  of  the  body  onust  be 
studied  as  a  preliminary  step  to  the  knowledge  of  their  morbid 
conditions  ;  the  laws  which  preside  over  the  formation  and 
developement  of  living  beings  must  be  fully  investigated  before 
their  functions  can  be  rightly  understood ;  and  were  we  to  re- 
strict our  views  to  the  examination  of  any  single  species  (even 
though  it  be  the  most  perfect  of  all),  our  knowledge  would  be 
as  inadequate,  and  our  ideas  of  the  laws  of  the  economy  as  con- 
fined, as  those  of  a  geographer  would  be  of  the  extent  and 
resources  of  a  kingdom,  were  he  to  limit  his  inquiries  to  a  single 
province  or  department. 

6.  Human  anatomy  may  be  studied  in  two  different  con- 
ditions of  the  structures  of  the  body,  and  so  may  be  directed  to 
two  distinct  objects.  By  the  one,  a  knowledge  of  the  healthy 
condition  of  parts  is  sought  to  be  attained ;  by  the  other,  of 
their  morbid  characters  ;  and  on  this  distinction  is  founded  the 
division  of  the  subject  into  two  sections  or  departments,  viz. 
healthy  or  descriptive  anatomy^  and  morbid  or  pathological. 
The  changes  of  structure  induced  by  disease  can  only  be  ascer- 
tained by  an  examination  of  the  body  after  death  ;  but  though 
a  knowledge  of  these  changes  is  confessedly  a  matter  of  import- 
ance, it  can  only  be  brought  into  practical  application  when  they 
are  connected  with  the  alteration  of  functions,  or  the  symptoms 
which  had  accompanied  them  during  life.  When  by  repeated 
and  accurate  examinations,  the  different  lesions  of  each  oigan  are 
fully  investigated,  and  their  appropriate  symptoms  so  clearly 
ascertained  that  they  are  made  to  bear  to  one  another  the  rela- 
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lion  of  sign  and  thing  signified,  the  diagnosis  of  diseases  may  be 
considered  as  established  on  a  basis  sufficiently  extended  to 
warrant  us  in  resting  upon  it  our  curative  indications. 

7.  It  is  a  mistake  to  suppose  that  the  practice  of  medicine  or 
suigery  requires  only  a  trifling  knoMedge  of  anatomy,  or  that  a 
loose  and  general  idea  of  it  will  suffice  for  the  proper  discharge 
of  our  professional  duties.  The  history  of  surgery  at  once  dis- 
proves such  a  notion  by  showing  that  the  &tality  attendant  on 
operations  has  diminished  in  proportion  as  anatomy  has  been 
more  diligently  cultivated — (the  best  proof  of  an  improvement 
in  its  practice  that  can  be  adduced) ;  and  the  rapid  advances 
that  have  of  late  years  been  made  in  establishing  the  pathology 
and  diagnosis  of  diseases,  more  especially  of  those  of  the  cerebro- 
spinal system,  as  well  as  of  the  lungs  and  heart,  are  altogether 
attributable  to  the  degree  of  attention  which  has  been  paid  to 
that  most  important  department  of  study,  pathological  anatomy. 
The  latter  position  is  Mly  borne  out  by  the  great  success  that 
has  attended  the  researches  of  Laennec,  Abercrombie,  Lalle- 
mand,  and  many  others ;  the  former  may  readily  be  verified  by 
a  reference  to  the  history  of  any  of  the  more  important  surgical 
operations.  The  performance  of  lithotomy,  for  instance,  once  so 
formidable  and  so  &tal,  is  now  no  longer  so :  it  is  executed  with 
a  d^ee  of  &cility  and  success  which  could  scarcely  have  been 
expected,  if  the  many  difficulties  and  dangers  that  beset  it  be 
taken  into  account.  The  tying  of  arteries  for  the  cure  of 
aneurisms  has  also  been  materially  improved ;  and  the  improve- 
ments have  gone  on  step  by  step,  in  proportion  as  a  more 
accurate  knowledge  has  been  attained  of  the  structure  and  pro- 
perties of  vessels,  and  of  the  anatomy  of  those  parts  of  the  body 
which  are  the  immediate  seat  of  surgical  operations.  In  the 
mechanical  or  dissecting  part  of  these  processes  we  can  also  re- 
cognise a  corresponding  improvement,  as  is  evident  from  the 
greater  ease  and  celerity  with  which  they  can  be  now  performed. 
Operations  which  at  no  very  distant  period  occupied  an  hour,  or 
more,  are  now  executed  in  a  few  minutes,  and  with  complete 
success. 

8.  It  may  be  asked,  is  it  a  matter  of  much  consequence 
whether  an  operation  is  performed  quickly  or  slowly?  Will 
a  difierence  of  half  an  hour,  or  of  a  quarter,  in  its  duration, 
influence  its  ultimate  result  ?     Abundant  evidence  may  be  ad- 
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duced  to  show  that  it  may,  nay,  that  it  has  done  so  in  seyeial 
instances.     When  a  patient  has  made  up  his  mind  to  submit  to 
an  operation,  he  does  so  with  a  certain  degree  of  consciousness 
of  the  risk  which  he  encounters,  and  of  the  sufferings  he  is 
about  to  endure.     If  the  operation  be  executed  with  great  pre- 
cision and  celerity,  the  degree  of  suffering  during  its  perform- 
ance is  far  less  than  he  had  been  prepared  to  expect ;  and  when 
it  is  over,  it  may  readily  be  perceived  that  confidence  and  self- 
congratulation  at  once  take  the  place  of  doubt  and  despondency, 
and  that  a  sense  of  security  springs  up  in  his  mind,  which  exerts 
a  most  beneficial  influence  on  the  subsequent  progress  of  the 
case.     Another  individual  may  happen  to  be  placed  under  dif- 
ferent hands,  is  harassed  by  a  slow  and  protracted  operation, 
begins  to  doubt  the  skill  of  his  surgeon  even  whilst  it  is  being 
performed,  and  to  despair  of  obtaining  the  relief  which  he  had  so 
anxiously  anticipated :  even  when  the  operation  is  completed, 
and  he  is  replaced  in  his  bed,  confidence  still  forsakes  him,  for 
he  cannot  bring  himself  to  believe  that  any  human  being  could 
recover  after  sufferings  so  protracted,  and  after  sustaining  such  a 
degree  of  derangement  and  injury.      Those  who  have  been  long 
acquainted  with  the  minutiee  of  hospital  practice-— more  espe- 
cially those  who  have  watched  the  cases  from  day  to  day,  and 
noted  their  progress,  need  not  be  informed  of  the  difierent  re- 
sults that  attend  the  two  classes  of  cases  which  are  thus  con- 
trasted.    The   one  they  have  seen    cheerful  and    contented, 
making  a  gradual  and  steady  progress  towards  improvement, 
whilst  the  others  but  too  often  sink  irrecoverably,  victims  to 
constitutional  irritation — to  moral  depression.     They  who  have 
had  opportunities  of  making  such  a  comparison  need  not  be  told, 
that  on  the  speedy  and  judicious  performance  of  an  operation 
depends  alike  the  credit  of  the  surgeon  and  the  safety  of  the 
patient ;  and  what  motives  more  powerful  can  be  adduced — 
what  incentives  more  cogent  can  be  urged,  to  impel  a  man  of 
reflecting  mind  to  apply  sedulously  to  that  pursuit  on  which  so 
much  depends  ? 

9.  Whilst  conducting  the  examination  of  an  oi^n,  or  when 
giving  what  may  be  termed  its  anatomical  history,  the  anatomist 
(says  B^clard)*  should  consider  his  subject  as  divisible  into  the 
following  heads,    and  should  treat  eacji  of  them  seriatim  et 

*  Anatomie  G6n6rale,  p.  132. 
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singulatim.  Ist,  its  form  and  outline— its  disposition,  as  being 
symmetrical  or  irregular ;  2nd,  its  situation  in  reference  to  con- 
tiguous parts ;  Srd,  the  direction  of  its  great  diameter,  which 
may  be  pamllel,  oblique,  or  perpendicular,  to  the  axis  of  the 
body ;  4th,  its  size ;  6th,  its  physical  properties,  viz.  its  degree 
of  density,  cohesion,  elasticity,  colour,  &c. ;  6th,  its  anatomical 
composition  and  texture,  or  the  arrangement  of  its  integral  parts ; 
7th,  its  chemical  composition ;  8th,  the  fluids  or  humours  which 
it  contains  or  secretes ;  9th,  the  properties  it  manifests  during 
life ;  10th,  its  vital  action,  and  the  connexion  of  that  action 
with  others  ;  1 1th,  the  varieties  dependent  on  age  and  sex,  or 
individual  peculiarities  ;  12th,  the  morbid  changes. 

10.  Some  of  these  topics  may  appear  to  belong  to  the  de- 
partments of  chemistry,  physiology,  or  pathology,  rather  than 
to  anatomy ;  still,  ^'  none  of  them  should  be  omitted,  as  all  are 
necessary  to  guide  the  researches  of  the  anatomist.^^*  A  correct 
and  intimate  knowledge  of  the  structure  and  composition  of  each 
organ  is  indispensably  necessary  to  the  understanding  of  its 
functions ;  an  acquaintance  with  the  structure  and  functions 
leads,  by  an  easy  and  natural  transition,  to  the  investigation  of 
the  lesions  of  structure  and  function  induced  by  disease — ^the 
only  data  on  which  we  can  establish  a  correct  diagnosis  and  a 
rational  plan  of  treatment. 

11.  The  skeleton  may  be  considered  as  the  fundamental  part 
of  the  living  fabric,  inasmuch  as  it  gives  form  and  solidity  to  the 
whole,  and  constitutes  the  substratum,  to  which  the  other  parts 

are,  as  it  were,  applied.     The  skeleton  is  made  up  of  several  Bones, 
distinct  bones  which  differ  from  one  another  in  form  and  size ; 
we  usually  commence  with  the  examination  of  these ; — and  as 
they  are  united  together  by  certain   means  of  connexion,  so  Ligaments. 
constructed  as  to  admit  of  various  degrees  of  motion  between 
the  parts,  the  consideration  of  the  joints  or  articulations,  and  of 
the  textures  which  enter  into  their  formation,  in  the  next  place 
engages  attention.      The  bones,   with  their  ligamentous  con- 
nexions, constitute   together  the  passive  instruments  of  loco- 
motion;   the  active  agents  in  progression,  as  well  as  in  the 
different  efforts  required  to  be  performed,  being  the  muscles,  Muscles. 
which,  as  the  name  implies,  are  the  moving  powers  of  the  body. 
Each  of  these  exerts  a  peculiar  action,  which  in  most  instances  is 

•  B6clard,  p.  132. 


10  INTROIHJCTION. 

perceptible  on  the  slightest  inspection ;  but  if  any  doubt  arises, 
it  can  at  once  be  removed  by  a  consideration  of  the  direction  of 
its  fibres,  and  of  the  bearing  of  the  points  between  which  they 
are  stretched.  Muscles,  however,  seldom  act  singly;  two  or 
more  usually  combine  in  the  performance  of  each  effort,  by 
which  some  advantages  are  gained,  at  the  same  time  that  Ube 
symmetry  of  the  different  parts  of  the  body  is  preserved.  These 
considerations  have  suggested  to  anatomists  the  idea  of  dividing 
the  muscles  into  groups,  the  division  being  established  by  a 
reference  to  the  manner  in  which  they  are  associated  in  their 
combined  actions.  Winslow,  when  reviewing  the  actions  of 
the  muscles  of  the  upper  extremity,  arranges  them  under  the 
following  heads : 

Their  com-        1,  The  actious  of  the  muscles  which  move  the  bones  of  the 
lions.    "  shoulder  on  the  trunk. 

2.  The  actions  of  the  muscles  which  move  the  os  humeri  on 

the  scapula. 

3.  The  actions  of  those  which  move  the  bones  of  the  fore- 

arm on  the  humerus. 

4.  The  actions  of  the  muscles  which  move  the  radius  on  the 

ulna. 

5.  The  actions  of  the  muscles  which  move  the  carpus  on  the 

fore-arm. 

6.  The  actions  of  those  which  move  the  fingers. 

Bichat  coincides  with  Winslow  as  to  the  propriety  of  study- 
ing the  combined  actions  of  muscles,  but  he  has  adopted  a  dif- 
ferent division  and  arrangement,  which  the  author  has  deemed 
it  advisable  to  follow,  as  being  more  simple  and  easy  of  com- 
prehension. To  the  practice  of  surgery,  an  accurate  knowledge 
of  the  actions  of  muscles  is  indispensably  necessary.  It  forms 
the  basis  of  all  our  remedial  means  in  the  reduction  of  disloca- 
tions ;  in  the  treatment  of  fractures,  it  determines  the  proper 
position  of  parts  under  various  circumstances  of  accident  or 
injury ;  and  though,  within  the  wide  range  of  the  anatomist^s 
study,  many  subjects  present  themselves  well  calculated  to  awake 
attention — ^to  excite  an  interest,  there  are  none  more  likely  to  do 
so  than  the  varied  phenomena  of  muscular  action. 

12.  The  muscles,  the  bones,  and  all  the  other  constituents 
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of  the  bod  J,  require  support ;  they  must  be  supplied  from  some 
source  with  the  materials  of  nutrition  and  growth  as  well  as  of 
reparation,  should  they  become  the  subjects  of  accidental  in- 
jury. These  various  purposes  are  fulfilled  by  the  arteries, 
which  convey  the  necessary  supplies ;  these  in  the  next  place  Arteries, 
claim  attention,  and  require  a  particular  examination,  in  order 
to  determine  with  precision  their  course,  direction,  and  mode  of 
distribution.  As  the  blood  conveyed  by  these  tubes  is  not 
altogether  expended  in  the  fimctions  they  are  intended  to  per* 
form,  the  residue,  altered  considerably  in  its  properties,  passes 
into  a  new  set  of  vessels,—- the  veins,  by  which  it  is  conveyed  Veins, 
back  to  the  heart  preparatory  to  its  circulation  in  the  lungs, 
in  which  it  is  aerated.  Now,  the  remote  or  peripheral  ex- 
tremities of  the  veins  are  continuous  with  the  ultimate  or  capil- 
lary terminations  of  the  arteries,  the  trunk  being  implanted  into 
the  heart ;  and,  as  they  serve  to  complete  the  circle,  their  dis- 
tribution is  examined  after  that  of  the  arteries,  taking  it,  how- 
ever, in  the  opposite  direction,  viz.  from  the  branches  to  the 
trunks. 

13.  However  intimate  the  connexion  between  these  different 
structures  may  be,  they  are  linked  together  even  still  more 
closely  by  another,  which  may  be  considered  as  superinduced 
upon  them,  for  the  purpose  of  associating  into  one  hannonised 
mass  all  the  parts  of  the  body,  and  of  establishing  between  them 
a  reciprocal  dependence  and  relation.  These  duties  are  in  a 
manner  delegated  to  the  nervous  system,  whose  ultimate  fibrillae  Nerves. 
are  ramified  through  all  the  other  textures,  whilst  their  central 
terminations  are  blended  with  the  cerebro-spinal  mass.  The 
examination  of  the  nerves  follows  naturally  that  of  the  parts  to 
which  they  communicate  the  powers  of  sensation  and  motion, 
and  of  whose  nutritive  functions  they  may  be  said  to  be  the 
regulators ;  and  this  would  complete  the  consideration  of  the 
deep-seated  parts,  if  the  materials  of  which  the  body  is  composed 
were  allowed  to  remain  fixed  and  unchanged  in  the  situations 
in  which  they  are  at  first  deposited.  But  this  is  not  the  case. 
The  component  particles  of  all  living  structures  undergo  a  slow, 
but  constant  change  ;  after  a  temporary  sojourn,  some  parts  are 
taken  up  and  carried  back  again  into  the  circulating  mass,  to 
make  way  for  others  which  are  deposited  in  their  place.  A 
peculiar  set  of  vessels,  the  absorbents,  effect  these  purposes,  and  Absorbents. 
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are  thus  made  subsidiary  to  the  process  of  natrition  and  growth. 
Finally,  the  integuments  which  enclose  these  difierent  parts 
demand  a  greater  or  less  degree  of  attention  under  difierent 
circumstances. 

When  the  anatomical  description  of  a  particular  part  of  the 
body  is  thus  completed,  when  the  structures  which  enter  into  its 
composition  are  successively  examined  in  detail,  observing  at  the 
same  time  a  strict  regard  to  their  mutual  relations  and  bearings, 
— when,  in  a  word,  the  student  has  seen  the  part  built  up,  as  it 
were,  before  him,  by  a  process  resembling,  as  nearly  as  may  be, 
a  Sjrnthesis,  he  is  naturally  prompted  to  inquire  what  are  the 
steps  by  which  it  may  again  be  resolved  into  its  elements,  in 
order  that  he  may  study  it  for  himself;  or,  in  other  words,  how 
Dissection,  should  he  couduct  its  analysis  or  dissection  ?  No  part  of  the 
process  should  be  treated  as  a  matter  of  indifierence.  Every 
one  may  be  turned  to  account  if  it  be  conducted  with  method. 
Even  the  first  incision  made  through  the  skin  may  be  so  directed 
as  to  impress  on  the  mind  some  useful  practical  facts.  In  order 
to  illustrate  the  position  last  laid  down,  let  us  for  a  moment 
take  as  an  instance  the  lower  extremity,  which  has  been  kept  in 
view  whilst  making  the  preceding  remarks,  and  bearing  in  mind 
the  leading  facts  which  its  examination  has  disclosed,  we  recollect 
the  course  taken  by  its  main  artery,  the  femoral.  Now  if  the 
knee  be  somewhat  bent,  and  the  limb  turned  outwards,  the 
direction  of  that  vessel  is  at  once  marked  out  by  a  line  extended 
to  the  lower  margin  of  the  patella,  from  a  point  midway  between 
the  anterior  superior  spinous  process  of  the  ilium  and  the  sym- 
physis of  the  pubes.  This  position,  however,  applies  only  so  &r 
as  the  vessel  retains  the  name  femoral,  which  is  for  two-thirds  of 
the  length  of  the  thigh ;  for  at  the  junction  of  the  middle  with 
the  lower  third  the  vessel  changes  its  name,  at  the  same  time 
that  it  alters  its  relation  to  the  bone,  and  is  denominated  popli- 
teal. In  the  upper  third  of  this  course  the  vessel  is  uncovered 
by  muscle,  and  is  therefore  the  part  most  eligible  for  its  com- 
pression, or  the  application  of  a  ligature,  whilst  in  the  middle 
third  it  is  deeply  seated,  and  less  favourably  circumstanced. 
Now  all  these  facts,  with  which  every  surgeon  should  be  ac- 
curately acquainted,  may  be  expressed,  if  such  a  phrase  be  allow- 
able, by  the  incisions  which  the  dissector  is  instrmcted  to  make, 
with  this  additional  advantage,  that  they  are  the  most  conve- 
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nient  that  can  be  adopted  for  prosecuting  the  different  steps  of 
his  examination,  at  the  same  time  that  they  serve  to  leave  a 
lasting  impression  on  the  mind  ;  for,  to  use  the  -words  of  Locke, 
*'  constantly  repeated  ideas  cannot  be  lost.""^ 

14.  In  concluding  these  introductory  remarks,  it  may  not 
be  amiss  to  point  out  the  best  systematic  treatises  from  which, 
information  may  be  obtained  on  the  subject  of  Anatomy, 
general  as  well  as  descriptive  :  further  on,  in  different  parts 
of  the  work,  references  shall  also  be  given  to  such  detached 
essays  and  monographs  as  it  may  be  advisable  for  the  student 
to  consult. 

Beclard,  Elemens  ctAnatomie  GSnerale,  Paris,  1823;  or,  the 
English  edition  of  this  work,  translated  by  Dr.  Knox.  Edin- 
burgh, 

BiCHAT,  Anatomie  Gen&rale^  avec  des  Additions  par  Beclard. 
Paris,  1821. 

Craigie,  Elements  of  General  and  Pathological  Anatomy,  Edin- 
burgh. 

De  Blainville,  Cours  de  Pkysiologie  GeniraJe  et  Comparie. 
Paris. 

Grainger,  (R.  D.)  Elements  of  General  AncUomy.    London,  1 829. 

The  treatises  of  descriptive  anatomy  are  : 

Bell  (John  and  Charles),  Anatomy  and  Physioloyy  of  the 
Human  Body^  3  vols.     London,  1826. 

BiCHAT,  IVaiti  d' Anatomie  Inscriptive,  6  torn.     Paris,  1802. 

Boyer,  Traiti  Complet  d'Anatomicy  4  torn.     Paris,  1815. 

Cloquet  (Hifpolite),  Traite  ePAnatomie  Deacriptivej  2  torn. 
Paris,  1812  ;  or,  the  Translation  by  Dr.  Knox. 

Cloquet  (Jules),  Anatomie  de  rHommSy  foL  avec  figures  litho- 
graphiees.    Paris,  1824. 

Cruveilhier,  Cours  ditudes  Anatomiques,    Paris,  1830. 

Fyfe,  Compendium  of  Anatomy.    Edinburgh,  1826. 

Haller,  Opera  Omnia^ 

Monro,  System  ofAnatomyy  3  vols.     Edinburgh,  1792. 

Portal,  Cours  eP Anatomie  Midicahy  5  torn.     Paris,  1823. 

Soemmering,  De  Corporis  Humani  Fabricd,  5  vols. 

WiNSLOW,  Anatomical  Exposition  of  the  Structure  of  the  Human 
Bodyy  2  vols.  8vo«  translated  by  G.  Douglas,  M.D.  Edin- 
burgh, 1763. 
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<'  CHAPTER  I. 

15.  THF/liuinan  body,  considered  as  the  subject  of  anatomical 
investigation,  may  be  viewed  as  a  whole  made  up  of  several 
parts,  each  ministering  to  distinct  purposes,  and  all  more  or 
less  necessary  to  the  life  and  well-being  of  the  individual.  As 
effects  cannot  follow  without  causes,  or  actions  be  performed 
without  instruments,  so,  in  a  fabric  at  once  so  complex  and  de- 
licate as  that  of  Man,  many  agents  or  organs  must  be  employed 
to  execute  the  various  functions  which  are  required  for  the  sup- 
port of  the  individual  and  the  continuance  of  the  species. 
These  the  anatomist  studies,  either  singly  or  arranged  in  groups, 
according  to  their  functions;  or  he  resolves  them  into  their 
elements,  to  ascertain  their  composition  and  structure.  Even 
on  a  superficial  inspection,  an  obvious  division  of  the  body  at 
once  presents  itself,  viz.  into  head,  trunk,  and  extremities^ 
The  trunk,  composed  of  two  compartments,  or  cavities,  encloses 
several  of  the  more  important  organs ;  the  inferior  and  larger 
cavity,  the  abdomen,  contains  the  organs  of  digestion,  those  en- 
gaged in  the  secretion  and  excretion  of  urine,  and  part  of 
the  generative  system;  whilst  in  the  thorax,  or  superior  one, 
are  placed  those  of  respiration  and  circulation.  The  head  gives 
lodgement  to  the  organs  of  the  senses,  at  the  same  time  that  its 
cavity,  by  means  of  its  communication  with  the  vertebral  canal, 
encloses  the  central  organs  of  innervation,  viz.  the  brain  and  the 
spinal  cord. 

1 6.  The  trunk  and  head,  in  their  composition,  are  symme- 
trical, being  made  up  of  two  lateral  halves,  united  along  the 
middle  line  by  a  suture,  or  raphe,  the  traces  of  which  are  more 
or  less  perceptible  in  different  parts;  and  this  symmetry  is 
closely  maintained  in  the  extremities,  or  agents  of  locomotion, 
which  are  connected,  the  one  with  the  upper,  the  other  with  the 
lower  part  of  the  body.     The  external  line  of  junction  corre- 
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sponds  with  others  observable  in  the  interior,  and  which  are  the 
necessary  results  of  the  mode  in  which  the  body  and  its  differ- 
ent organs  are  in  the  first  place  developed.  Thus,  the  falx 
cerebri  descends  from  the  middle  of  the  arch  of  the  skull,  taking 
the  direction  of  an  osseous  ridge  running  along  the  frontal  and 
occipital  bones.  Beneath  this  is  the  corpus  callosum,  forming 
a  connecting  medium  between  the  cerebral  hemispheres,  and 
from  which  projects  the  septum  lucidum,  which  bears  to  Hie  in- 
ternal cavities  of  the  brain  the  same  relation  that  the  &lx  does 
to  that  of  the  cranium.  The  division  of  the  nasal'  cavity  is 
marked  out  by  the  septum  narium ;  that  of  the  mouth  by  the 
frsena  of  the  tongue  and  lips,  as  well  as  by  the  uvula*  The 
division  in  the  thorax  is  indicated  by  the  mediastinum,  and 
in  the  heart,  by  the  septum  interposed  between  its  cavities.  In 
the  abdomen,  the  only  traces  of  its  original  division  that  exist 
in  the  adult  are  the  fidciform  processes,  extending  from  the  um- 
bilicus, the  one  upwards,  with  the  remains  of  the  umbilical  vein, 
the  other  downwards,  with  that  of  the  urachus  ;  but  in  the  penis 
and  clitoris,  the  line  is  distinctly  marked  by  the  septum  of  the 
corpora  cavernosa,  and  in  the  scrotum  and  perineeum  by  the 
raphe. 

17.  It  has  been  hitherto  supposed,  that  in  the  original  de- 
velopement  and  growth  of  organised  bodies,  the  increase  pro- 
ceeded from  the  centre  towards  the  circumference.  Crystals  of 
different  salts,  and  other  masses  of  unorganised  matter,  com- 
mence with  a  central  nucleus,  and  increase  by  depositions  upon 
its  outer  surface,  their  form  being  necessarily  determined  by  the 
mode  in  which  the  deposit  takes  place.  But  in  organised 
bodies,  the  outward  form  is  sketched  concurrently  with  the  pro- 
duction of  the  inner  parts,  and  is  completed  before  many  of 
them  have  made  much  progress  in  their  devdopement.  Their 
form,  therefore,  is  not  influenced  by  the  operation  of  attraction, 
nor  is  the  aggregation  of  their  particles  determined  by  its  laws ; 
for  their  growth  proceeds  from  the  circumference  to  the  centre, 
which  is  exactly  the  reverse  of  what  obtains  in  bodies  acted  on 
exclusively  by  mere  physical  agencies.  Hence,  in  outward 
form,  as  well  as  in  internal  structure,  they  present  the  most 
striking  contrasts  with  those  masses  of  matter  which  belong  to 
the  mineral  kingdom.  This  will  be  rendered  manifest  by  even 
a  cursory  examination. 
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A  minezal  production,  for  instance  a  crystal,  consists  of  par- 
ticles of  the  same  kind  of  matter,  united  by  cohesive  attraction. 
Its  composition  and  specific  gravity  are  fixed ;  and  its  size  can 
be  increased  only  by  deposits  laid  on  its  external  sur&ce.  Its 
form  depends  altogether  on  the  arrangement  of  its  components ; 
hence  it  is  occasionally  found  to  be  altered  by  the  influence  of 
various  circumstances.  A  crystal  presents  several  sides,  bound- 
ed by  right  lines,  meeting  so  as  to  form  angles  of  various  sizes ; 
and  by  a  little  care  it  may  be  mechanically  divided  into  layers, 
parallel  with  one  another,  and  with  some  of  the  lines  which 
bound  its  sur£aice.  Now  as  the  formation  of  crystals  is  alto- 
gether owing  to  the  deposition  of  particles  of  matter  arranged 
according  to  the  laws  which  regulate  their  aggregation,  it  must 
be  obvious  that  when  a  crystallised  body  is  once  formed,  it  is 
quite  impossible  that  any  additional  particles  of  the  same  sort 
can  insinuate  themselves  between  those  of  the  mass  previously 
existing.  In  order  that  they  should  do  so,  they  must  be  acted 
on  by  a  force  greater  than  that  connecting  the  particles  of  the 
crystal,  which  cannot  be  the  case,  as  the  power  that  acts  on  all 
is  one  and  the  same,  viz.  attraction.  But,  if  a  substance  pos- 
sessing a  stronger  attraction  for  one  of  the  constituents  of  the 
crystal  than  they  have  for  one  another  be  made  to  act  upon 
them,  they  are  separated  and  dissolved,  and  the  crystalline  form 
is  lost.  We  may,  then,  consider  them  as  homogeneous  bodies 
in  the  strictest  sense  of  the  word,  the  composition  and  specific 
gravity  of  their  constituent  parts  being  constant  and  determinate. 

When  we  pass  to  the  examination  of  organised  bodies,  we  find, 
even  in  their  external  forms,  essential  difierences  between  them 
and  minerals.  The  sur&ces  of  vegetables  or  animals  are  not 
bounded  by  straight  lines;  we  never  find  in  them  the  poly- 
hedral form.  Vegetables  present  externally  a  simple  curve; 
animals,  at  least  the  higher  ones,  generally  a  double  curve.  Or- 
ganised bodies  cannot  be  separated  into  layers,  in  the  same  way 
that  minerals  can ;  for,  though  they  present  a  lamellated  arrange- 
ment, still  the  lamellae  cannot  be  detached  or  separated  without 
being  torn,  or  probably  without  causing  the  death  of  the  body 
to  which  they  belong.  Yet  water  and  some  other  fluids  may  be 
introduced  into  the  meshes  of  their  reticulated  texture,  without 
producing  any  alteration  in  their  form,  or  inducing  any  other 
change  except  an  increase  in  weight  and  size.     From  this  it  ap-« 
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pears  that  the  parts  of  organised  structures  are  held  together  by 
a  force  not  only  superior  to  that  of  attraction,  but  altogether 
different  from  it. 

The  composition  of  organised  bodies  is  not  homogeneous 
throughout  their  entire  extent,  like  that  of  minerals :  on  the 
contrary,  it  differs  very  considerably  in  different  parts.  Thus, 
phosphate  of  lime,  the  chief  constituent  of  bone,  could  never  be 
mistaken  for  fibrine,  which  is  the  basis  of  the  muscular  struc- 
ture ;  and  even  when  the  int^rant  particles  are  identical,  their 
arrangement  and  mode  of  distribution  may  vary  considerably. 
Thus  the  long  and  hard  bones  differ  very  much  in  texture  from 
those  that  are  soft  and  spongy :  the  muscles  of  animal  life  can 
be  easily  distinguished  from  those  of  organic  life.  If  these  ob- 
vious facts  be  considered  attentively,  we  must  at  once  see  that 
such  marked  differences  could  not  exist  if  the  integrant  particles 
of  animal  structures  were  governed  merely  by  the  laws  of  attrac- 
tion. 

Unorganised  bodies,  such  as  crystals,  commence  with  a  cen- 
tral nucleus,  and  are  enlarged  by  the  deposition  of  layers  on  its 
surfaces.  Hence,  as  the  increase  proceeds  from  the  centre  to  the 
circumference,  it  may  be  tenned  concentric.  Organised  bodies, 
I  should  say  those  of  the  animal  kingdom,  grow  and  increase  by 
a  process  the  reverse  of  this.  The  developement  of  each  part 
taken  singly,  and  of  the  whole  body  taken  in  its  aggregate, 
begins  at  the  circumference,  and  thence  proceeds  towards  the 
centre,  so  that  the  outline  of  each  part  and  of  the  whole  is  first 
sketched,  and  then  their  completion  is  effected  by  successive  de- 
positions, taking  place  from  circumference  to  centre  ;  hence  the 
process  of  growth  is  really  eccentric,  or  the  very  reverse  of  what 
would  happen  were  their  components  aggregated  by  attraction. 
This  result  is  the  fruit  of  modem  research  ;*  it  has  been  de- 
duced from  an  extended  and  cautious  inquiry,  and  appears  to  be 
established  by  an  adequate  induction.  Thus  in  the  early 
periods  of  foetal  existence,  as  soon  as  the  different  textures  are 
distinguishable,  each  organ  and  part  of  the  body  is  in  the  first 
instance  double,  its  parts  being  placed  laterally  with  regard  to  one 
another ;  but,  as  the  process  of  nutrition  goes  on,  they  gradually 
approach  and  unite,  so  as  to  form  organs  usually  termed  single, 
from  the  circumstance  of  their  having  been  examined  only  after 

*  Serreft,  "  Anatomie  Compart  da  C«rveaa.*' 
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their  growth  has  been  completed.  The  process  of  ossification, 
for  instance,  proceeds  from  the  circumference  towards  the  centre. 
Thus,  in  the  cranial  bones,  the  lateral  parts  are  formed  first,  and 
their  extension  proceeds  from  the  sides,  beginning  at  the  pro- 
minent points  of  the  parietal  and  frontal  bones,  and  thence  ex- 
tending to  the  central  line.  Each  vertebra  of  the  spinal  column, 
and  therefore  the  whole  pillar  itself,  eyen  including  the  sacrum, 
is  open  along  its  entire  length,  and  appears  as  if  composed  of 
two  parts,  which  finally  become  soldered  together  along  the 
median  line.  The  principle  of  eccentric  developement  obtains 
in  the  muscular  system  also,  the  lateral  parts  commencing  earlier 
than  those  at  the  middle  line  of  the  body.  On  the  head,  the 
temporal,  the  masseter,  and  pterygoid  muscles  are  the  first  that 
can  be  recognised;  the  zygomatici,  the  buccinator,  and  orbiculares 
come  next  in  order ;  and  lastly,  those  of  the  nose.  On  the 
thorax,  the  serrati  and  intercostals  precede  the  muscles  situated 
in  the  costo-spinal  fossae,  as  well  as  those  attached  to  the  ster- 
num ;  and  in  the  abdominal  region,  the  oblique  are  formed  in 
the  first  instance, — the  recti  and  pyramidales,  situated  along  the 
middle  line,  subsequently. 

The  nervous  system,  in  its  developement,  obeys  the  same 
law  :  the  nerves  on  the  sides  of  the  head,  trunk,  and  pelvis  are 
formed  independently  of  the  brain  and  spinal  marrow,  and  their 
cords  and  filaments  may  be  distinctly  traced,  so  that  the  nerves 
may  be  said  to  begin  where  they  have  been  hitherto  thought  to 
terminate,  and  vice  versd.  The  spinal  cord,  when  just  distin- 
guishable, consists  of  two  lamellae,  or  bands,  separated  by  a 
slight  interval ;  these  soon  unite,  at  first  in  front,  so  as  to  form 
a  groove,  and  subsequently  at  the  opposite  point,  so  as  to  con- 
stitute a  cylindrical  tube,  which  is  gradually  filled  up  by  a  series 
of  lamellae  deposited  one  within  the  other,  until  it  is  converted 
into  a  solid  mass  of  a  cylindrical  form.  The  lateral  masses  of 
the  brain  when  first  deposited  are  quite  distinct  from  one  an- 
other ;  but  as  the  process  of  growth  extends  towards  the  median 
line,  the  corpus  callosum  and  the  other  commissures  are  pro- 
duced, which  establish  a  connexion  between  them ;  and  when 
the  union  is  completed,  its  line  of  direction  is  indicated  by  the 
seam  (raph6),  perceptible  along  the  upper  surfece  of  the  cor- 
pus callosum,  and  which  is  found  to  extend  quite  through  its 
substance. 

C  2 
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18.  The  human  body  is  made  up  of  fluids  and  solids,  each 
resolvable  into  a  number  of  proximate  constituents,  and  these 
again  into  ultimate  elements.  The  solids  disposed  in  areolse  and 
meshes,  or  formed  into  tubes,  are  permeated  throughout  their 
entire  extent  by  the  fluids,  and  so  they  bear  to  one  another  the 
relation  of  containing  and  contained  parts.  The  fluids,  or 
humours,  may  be  divided  into  three  sorts  : 

1.  The  blood,  or  central  mass,  which  constantly  flows, 
as  it  were,  in  a  circle,  alternately  received  into  the  heart, 
and  propelled  from  it  into  all  parts  of  the  body. 

2.  The  secreted  fluids,  which  are  separated  from  the 
blood  by  the  different  secerning  oigans,  and  are  intended 
either  for  special  purposes  in  the  Economy,  or  to  be  elimi- 
nated from  it,  viz.  saliva,  mucus,  bile,  urine,  &c. 

8.  The  fluids  brought  into  the  central  mass  from  with- 
out ; — ^these  are  the  product  of  digestion  and  absorption ; 
they  are  called  chyle,  and  lymph,  and  are  intended  to  sup- 
ply the  losses  sustained  by  the  processes  of  nutrition  and 
secretion. 
So  long  as  life  lasts,  these  fluids  are  subjected  to  a  constant 
internal  motion,  in  which  we  can  trace  evidences  of  an  uninter- 
rupted separation  of  old  particles,  and  a  correspondent  admis- 
sion of  new  ones.     The  fonn  of  the  body  remains  the  same, 
though  its  component  parts  are  subject  to  perpetual  mutation ; 
and  over  this  ceaseless  cycle  of  change  presides  that  power  which 
altogether  suspends  the  ordinary  play  of  affinities  in  the  first 
moments  of  foetal  existence, — ^modifies  and  controls  them  during 
the  succeeding  stages  of  life,  and  allows  them  to  come  into  ac- 
tion only  when  it  is  withdrawn  at  death. 

19.  As  these  changes  necessarily  imply  that  the  fluid  parts  are 
constantly  being  converted  into  solid  structures,  to  maintain 
their  growth  and  nutrition;  and  again,  as  the  particles  which 
had  for  some  time  formed  part  of  the  solids  are  taken  up  by  the 
absorbent  vessels,  and  carried  back  into  the  current  of  the  circu- 
lation, to  make  way  for  the  new  matter  about  to  be  deposited  in 
their  stead;  it  follows,  that  the  ultimate  constituents  of  the 
solids  and  fluids  are  identical,  else  this  ceaseless  conversion  of 
the  one  into  the  other  could  not  take  place  ;  the  only  difference 
between  them  being  in  their  mode  of  composition  or  aggregation. 
Thus,  the  following  simple  substances  are  found  to  exist  (not  se- 
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parately,  but  variously  combined,)  in  animal  compounds,  viz. 
carbon,  azote,  hydrogen,  and  oxygen,  which  are  the  chief  ingre- 
dients. To  these  are  added  some  others,  but  in  small  propori 
tions,  such  as  phosphorus,  sulphur,  and  iron.  Various  saline 
substances,  with  earthy  and  alkaline  bases,  also  exist  in  different 
proportions :  some,  for  instance,  phosphate  of  lime,  being  found 
in  considerable  quantity ;  whilst  others,  such  as  the  muriates  of 
soda  and  potass,  are  sparingly  diffused  through  some  of  the 
animal  fluids.  The  soft  parts  are  made  up  of  azote,  carbon, 
hydrogen,  and  oxygen  ;  the  hard  parts,  of  lime  and  phosphorus. 
The  proximate  animal  compounds  formed  from  these  are  not 
very  numerous :  the  following  enumeration  includes  all  that  are 
sufficiently  well  characterised  and  are  of  general  occurrence: 
gelatine,  albumen,  fibrine,  mucus,  picromel,  urea,  osmazome, 
resin,  sugar,  oils,  acids.  The  identity  of  the  ultimate  consti- 
tuents of  these  substances  will  at  once  appear  from  the  following 
tabular  view,  whidi  it  is  unnecessary  to  extend  beyond  the  first 
three. 

Carbon.      Hydrogen.    Oxygen.        Azote. 

Gelatine  consists  of  .  47-881  7-914  27*207  16-998 
Albumen  ....  52-888  7*540  23-872  15-705 
Fibrine 53-86       7*021      19-685      19-934 

Gelatine^  or  animal  jelly,  is  an  abundant  ingredient  in  several 
of  the  solid  parts  of  the  body,  as  is  evident  from  the  fact  that, 
by  boiling,  it  can  be  extracted  from  skin,  membrane,  ligsr 
ment,  cartilage,  and  bone.  The  solution,  on  cooling,  forms  a 
tremulous  mass ;  and  if  the  aqueous  part  be  dissipated  by  heat, 
the  remainder  becomes  brittle,  and  breaks  with  a  vitreous  frac- 
ture :  this  is  named  animal  glue.  Gelatine  is  soluble  in  pure 
liquid  alkalies,  and  is  not  precipitated  from  them  by  acids:  this 
latter  property  distinguishes  it  from  albumen,  fibrine,  and  other 
animal  products,  and  points  out  the  method  of  separating  it 
from  them :  its  most  active  precipitant  is  tannin,  with  which  it 
forms  an  insoluble  compound. 

Albumen^  next  to  gelatine,  is  the  most  abundant  constituent 
of  animal  substances.  It  is  found  in  a  fluid  state  in  the  blood, 
and  in  several  secreted  fluids,  such  as  synovia,  &c. ;  it  forms 
a  principal  basis  of  some  solids,  of  cellular  membrane,  skin,  and 
glands.  Its  appearance  is  that  of  a  viscid  transparent  fluid, 
without  taste  or  smell,  which  may  be  coagulated  by  the  action 
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of  heat  and  of  alcohol.  The  purest  fonn  in  which  we  find  it  is 
in  the  white  of  eggs. 

Fibrtne  forms  the  basis  of  the  muscular  structure,  and  by 
ablution  with  water  may  be  obtained  &ee  from  all  the  more 
soluble  parts,  except  some  albumen,  which  adheres  to  it.  It 
is  insoluble  in  water  or  in  acids,  but  is  dissolved  by  the  caustic 
fixed  alkalies.  Fibrine,  when  pure,  is  destitute  of  taste  or 
smell,  of  a  pale  colour,  elastic,  and  divisible  into  filaments.  It 
is  obtained  in  considerable  quantity  &om  the  ciassamentum  of 
blood,  and  may  be  recognised  also  in  chyle. 

Mucus  is  the  viscid  fluid  which  lubricates  the  mouth,  nares, 
oesophagus,  alimentary  canal,  and  all  the  tubes  and  ducts  which 
convey  excrementitious  fluids,  or  which  open  into  the  primse 
vise.  It  exists  rather  as  an  adjunct  than  an  ingredient  in  some 
healthy  secretions,  such  as  saliva,  bile,  and  urine,  and  is  found 
in  some  accidental  fluids,  particularly  in  that  effused  in  drop- 
sies. Mucus  does  not  exhibit  either  an  acid  or  alkaline  reaction. 
When  exposed  to  the  air,  it  dries,  and  presents  the  appearance 
of  a  thin  pellicle.  Heat  does  not  coagulate  it,  by  which  cir- 
cumstance it  is  distinguishable  from  albumen ;  it  is  not  precipi- 
tated by  tannin,  but  is  thrown  down  by  acetate  of  lead.  It 
consists  of  water,  holding  in  solution  soda,  muriate  of  soda  and 
of  potash,  and  an  animal  matter,  which  by  some  is  called  mucine^ 
and  considered  a  distinct  principle. 

For  the  description  and  distinguishing  characters  of  the  re^ 
maining  animal  compounds,  such  as  urea,  osmazome,  picro- 
mel,  acids,  and  adipose  matter,  the  reader  is  referred  to  some 
of  the  elementary  works  on  chemistry  or  physiology,  as  they 
more  properly  belong  to  these  departments. 

The  quantity  of  the  fluids  exceeds  considerably  that  of  the 
solid  parts  of  the  body  ;  but  it  is  difficult  to  ascertain  exactly 
their  relative  proportion,  as  it  varies  according  to  age,  sex,  and 
constitution.  Chaussier  obtained  what  may  be  considered  as  a 
fair  approximation,  by  subjecting  a  body,  previously  weighed, 
to  destructive  distillation, — ^the  result  of  which  was,  that  the 
fluids  were  found  to  be  to  the  solids  as  9  to  1 . 

20.  The  proximate  constituents  of  the  soUd  parts  of  the  body, 
as  obtained  by  what  may  be  termed  anatomical  analysis,  have 
been  variously  arranged  by  different  anatomists.  Haller  con- 
tended for  the  existence  of  three  elementarv  tissues,  each  com^ 
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posed  of  fibres,  distinguisliable  from  those  of  the  others  by  cer- 
tain essential  and  characteristic  properties,  viz.  cellular  tissue, 
muscular  fibre,  and  nervous  substance.  The  two  latter  cannot 
be  considered  as  elements  in  the  strict  acceptation  of  the  term ; 
for,  when  examined  with  adequate  attention,  they  are  found  to 
consist  of  two  constituents— «n  animal  matter  composed  of  cel- 
lular tissue,  the  areola  of  which  are  filled  with  fibrine  constituting 
muscle,  or  neurine  forming  nervous  substance.  Cellular  tissue, 
according  to  its  mode  of  aggregation,  forms  fibres  or  lamellsB, 
which  are  so  disposed  as  to  constitute  cells  or  areola.  This  ele- 
ment, modified  in  various  ways,  may  be  said  to  form  of  itself, 
and  directly,  the  greater  number  of  the  structures  of  the  body ; 
and  when  within  its  texture  are  deposited  fibrine  or  neurine, 
muscular  fibre  or  nervous  fibre  are  the  results ;  but  the  circum- 
stances which  determine  the  production  of  the  one  or  the  other 
cannot  as  yet  be  assigned.* 

Adopting  this  division  of  the  anatomical  elements,  we  may, 
with  B^clard-|*  and  De  Blainville,|  arrange  the  difiTerent  textures 
of  the  body  in  the  following  order : 

1.  Cellular  Tissue,  the  great  pervading  element  form- 
ing the  common  basis  of  all  the  rest,  and  as  such  named  by 
De  Blainville  "  tissu  g^n^rateur."  This,  variously  modi- 
fied, constitutes  adipose  and  medullary  substance^  fibrous 
membrane,  tendon  and  ligament,  serous  and  synovial  mem- 
branes, as  well  as  the  tegumentary  membranes.  It  forms  the 
animal  basis  of  bone,  the  coats  of  ducts  and  vessels,  and, 
according  to  some,  even  the  middle  coat  of  arteries. 

2.  Muscular  Tissue. 
8.  Nervous  Tissue. 

CELLULAR   TISSUE. 

In  plate  1,  fig.  1,  that  structure  is  represented  to  which  the 
name  cellular  tissue  or  texture  is  given.  A  piece  of  some  size 
having  been  selected,  it  was  inflated  and  partially  dried  ;  after 
which,  a  small  portion,  free  from  adipose  matter,  was  detached 
and  placed  before  the  draftsman.     Numerous  very  thin  plates 

•  Edwards,    "  M6moire  sur  la  Structure  El^mentaire  des  Principaux  Tissua 
Organiques  de  rHomme."     Paris,  1823. 

t  Anaiomie  G6a6rale,  p.  99.  t  Principes  d'Anatomie  Compar^o,  p.  8» 
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(a)  will  be  observed  intersecting  or  impinging  on  one  an- 
other, so  as  to  enclose  cells  of  various  forms  and  sizes.  Some 
of  these  have  been  laid  open  (6),  others  still  remain  closed 
and  distended  with  air.  A  single  plate,  however  minute  it 
may  be,  can,  when  detached,  be  torn  into  fine  filaments ;  hence, 
according  to  the  way  in  which  we  view  this  as  an  anatomical 
constituent,  we  may  say  that  it  is  laminated,  thready,  or  filamen- 
tous 4  but  if  we  look  to  the  fact  that  these  are  so  disposed  as  to 
enclose  spaces,  we  may  call  it  areolar  or  cellular.  Hence  arises 
the  variety  of  synonyms  applied  to  it ;  viz.  cellular  substance  ;— 
cellular  membrane,  or  structure  ;-^ellular  system ; — mucous 
web ; — areolar,  laminated,  reticulated,  or  filamentous  tissue. 
But,  however  it  may  be  named  by  writers,  it  is  confessedly  the 
first  of  the  solids  which  is  developed,  and  that  which  is  most 
generally  diffused.  It  is  made  up  of  pale,  elastic,  and  ex- 
tremely fine  plates  or  filaments  intersecting  one  another  in  dif- 
ferent ways,  so  as  to  form  areolse,  or  spaces  of  variable  size  and 
figure,  and  calculated  to  contain  such  fluids  as  may  be  deposited 
within  them. 

The  quantity  of  cellular  tissue  found  in  different  parts  of  the 
body  varies  considerably.  In  some  regions  we  trace  it  in  the 
form  of  a  thin  layer  lying  beneath  the  skin,  and  dipping  into 
the  interstices  between  the  muscles.  It  is  accumulated  in  con- 
siderable quantity  in  the  flexures  of  joints,  filling  up  the  popli- 
teal space,  the  axillae,  and  surrounding  the  vessels  at  the  groin. 
In  the  cavity  of  the  abdomen  a  large  deposit  is  found,  usually 
about  the  kidneys  ;  and  in  the  pelvis  a  loose  spongy  web  fills  up 
the  spaces  between  the  reflections  of  the  serous  membrane  and 
the  different  viscera.  It  may  with  propriety  be  said,  that  the 
cellular  tissue  of  each  region  is  continuous  with  that  deposited  in 
the  neighbouring  parts,  and  therefore  forms  a  continuous  whole 
throughout  the  system.  The  layer  which  lies  beneath  the  skin 
in  the  neck  gives  off  processes  which  pass  inwards  between  the 
different  muscles ;  it  is  prolonged  upwards  on  the  face,  and 
downwards  on  the  outside  of  the  chest :  moreover,  by  dipping 
deeply  at  the  median  line  behind  the  sternum,  it  becomes  con- 
tinuous with  that  which  is  placed  in  the  mediastinum,  from 
which  it  is  prolonged  beneath  the  serous  membranes.  On  each 
side,  at  the  root  of  the  neck,  the  cellular  tissue  dips  under  the 
clavicles  into  the  axillae,  and  so  downwards  beneath  the  skin  of 


CELLULAR  TISSUE.  25 

the  upper  extremities.  From  the  lower  part  of  the  abdomen 
(where  it  forms  a  dense  layer)  this  structure  reaches  down  upon 
the  thighs  on  each  side,  and  upon  the  genital  organs  and  peri- 
nseum  along  the  middle  line ;  whilst  that  contained  in  the  pelvis 
passes  outwards  through  the  interstices  which  transmit  the  vessels 
and  muscles,  and  becomes  blended  with  the  deepnsieated  cellular 
deposits  upon  the  outside  of  the  cavity  and  along  the  lower 
limbs.  The  whole  body  has  thus  a  general  investment  formed 
of  the  texture  now  under  consideration  ;  and  moreover,  every 
organ  may  be  said  to  have  a  special  coating  derived  from  it :  so 
that  it  may  not  unaptly  be  likened  to  a  mould  which  represents 
the  form  of  the  whole  as  well  as  of  each  of  its  parts. 

When  we  proceed  to  examine  individual  parts  or  textures,  we 
find  that  each  muscle  is  enclosed  in  a  lamella,  more  or  less  dense, 
of  cellular  tissue  ;  so  also  is  each  fibre  of  which  the  muscle  is 
composed  ;  each  artery,  vein,  and  nerve  has  a  tubular  coating 
formed  of  it ;  the  serous  membranes  which  line  the  cavities 
are  connected  to  their  walls  by  it ;  and  where  they  are  reflected 
over  the  viscera,  the  medium  of  attachment  and  connexion  is 
still  the  same.  Such  is  the  case  also  with  regard  to  the  tegu- 
mentary  membranes.  The  density  and  firmness  of  this  structure 
varies  considerably  in  different  parts  :  in  some  it  is  thin,  smooth, 
and  semi-transparent ;  in  others,  loose  and  spongy,  viz.  round 
the  kidneys  and  in  the  pelvis  ;  whilst  in  the  soles  of  the  feet  it 
is  thickened  like  a  cushion,  and  so  elastic  as  to  lessen  the  jar- 
ring impulse  of  progression.  From  this  general  view  of  the 
distribution  of  the  cellular  tissue,  we  can  readily  see  why  different 
parts  of  it  have  received  different  names ;  some  taken  irom  their 
situation, — such  as  "  sub-cutaneous,"  where  it  lies  under  the  skin, 
forming  the  connexion  between  it  and  subjacent  parts,— -^^  sub- 
serous," where  it  is  in  relation  with  a  serous  membrane,  such  as 
the  pleuia  or  peritonaeum, — and  "  sub-mucous,"  where  it  supports 
a  membrane  of  that  class.  In  certain  situations  it  forms  layers 
which  support  or  enclose  parts,  viz.  the  different  &scise,  supeiy 
ficial  and  deep-seated,  in  the  neck,  limbs,  perinseum,  &c.  to 
each  of  which  particular  attention  is  paid  in  conducting  dissec- 
tions, and  in  examining  the  structure  of  different  anatomical 
regions :  in  short,  it  may  be  said  that  the  process  of  dissection 
consists  in  carefully  removing  the  cellular  or  laminated  matter, 
which  is  laid  upon  some  parts,  as  the  muscles,  like  a  veil,  so  as  to 
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obscure  or  conceal  them,  and  forms  a  nidus  or  bedding  for  others, 
such  as  blood-yessels  and  their  branches. 

There  are  three  technical  phrases  occasionally  used  to  express 
certain  circumstances  connected  with  cellular  tissue.  Where  it 
encases  an  organ  or  part,  such  as  a  muscle  or  a  gland,  it  is  spoken 
of  as  the  ^'  inyesting  ^^  cellular  tissue  (textus  cellularis  strictus) ; 
where  it  dips  into  the  interior  and  envelopes  the  fibres  of  a  mus- 
cle, or  the  lobules  of  a  gland,  it  is  termed  '^  penetrating  ^^ 
(textus  cellularis  stipatus).  Proceeding  more  deeply  into  the 
intimate  texture  of  parts,  we  find  it  forming  the  basis  which 
supports  their  proximate  elements  or  constituents :  here  it  is 
called  organic  or  parenchymal  (textus  cellularis  organicus  yel  par 
renchymalis).  Thus  we  find  that  (disposed  in  minute  elongated 
cellules  like  tubes)  it  supports  and  encloses  the  calcareous  matter 
of  bone,  plate  1,  %.  3,  f ;  the  fibrine,  which  foims  the  proxi- 
mate element  of  muscle,  fig.  26 ;  the  neurine,  of  nerre,  fig.  30 ; 
and  in  the  interior  of  the  secreting  and  other  oigans  it  supports 
the  ultimate  ramification  of  their  ducts,  vessels,  and  nerves,  filling 
up  the  interstices  between  them,  and  binding  all  together  :  a 
reference  to  the  lobules  of  the  liver  will  exemplify  this,  fig.  24  ; 
the  biliary  duct  at  its  ultimate  ramification  is  here  shown ;  if  the 
arterial,  venous,  and  nervous  branches  be  conceived  to  be  laid 
upon  these,  they  must  necessarily  leave  interstices  between  their 
surfaces,  as  all  are  cylindrical  in  form  :  a  fine  cellular  tissue  fills 
up  these,  and  at  the  same  time  binds  all  the  constituents  to- 
gether. 

Not  a  little  difference  of  opinion  has  prevailed  amongst  writ- 
ers as  to  the  intimate  anatomical  composition  of  this  substance. 
It  was  supposed  by  Mascagni  to  consist  of  white  vessels,  which 
so  far  accorded  with  the  views  of  Boerhaave,  who  contended  that 
all  the  textures  of  the  body  were  made  up  of  packets  of  tubes, 
diminishing  in  size  as  they  increased  in  number  by  successive 
divisions.  Ruysch,  too,  firom  the  minuteness  of  his  injections, 
inferred  it  to  be  vascular.  Bordeu,  who  wrote  an  essay  expressly 
upon  it,  maintained  it  to  be  a  homogeneous,  viscid,  and  tenaci- 
ous substance  (tissu  muqueux),  without  assignable  form,  and 
scarcely  deserving  the  name  of  a  solid.  Meckel  adopts  this 
opinion  ; — and  it  may  be  fairly  tenable  with  regard  to  several  of 
the  lower  animals,  and  to  the  foetus  at  an  early  period ;  for  in 
these  cases,  neither  its  fibres,  laminae,  nor  cells  are  easily  per- 
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ceptible,  but  they  may  be  rendered  apparent  by  gently  drawing 
apart  any  two  structures  between  which  cellukr  tissue  is  depo- 
sited. Meckel,  however,  seeks  to  explain  this  away  by  attri- 
buting the  effect  to  the  admission  of  air  into  its  interior,  which 
channels  its  naturally  viscous  and  homogeneous  substance  into 
cells,  or  stretches  it  into  filaments.  Most  persons  now  agree  in 
considering  it  to  be  made  up  of  cylindrical  filaments,  crossing  in 
various  ways,  so  as  to  form  a  net-work.  The  filaments,  in  most 
parts,  by  being  aggregated  together,  constitute  lamellae,  enclos- 
ing spaces  or  cells,  which  present  an  infinite  variety  of  forms 
and  of  size,  but  which  still  freely  communicate,  as  is  proved  by 
the  gravitation  of  effused  fluid  in  anasarca,  and  by  the  diffusion 
of  aur  all  over  the  body  in  some  cases  of  emphysema. 

The  use  of  the  microscope  does  not  furnish  us  with  any  addi- 
tional facts  besides  those  just  stated.  Some  imagine  that  they 
recognise  in  its  filaments  minute  globules  disposed  in  linear  series. 
This,  however,  appears  to  be  an  optical  illusion. 

As  to  its  physical  properties,  cellular  tissue  is  very  flexible, 
and  therefore  does  not  in  any  way  restrain  the  movements  of 
parts.  It  admits  of  considerable  extension  ;  and  when  the  dis- 
tending cause  is  removed,  whether  it  be  a  tumour  or  an  effused 
fluid,  it  will  gradually  return  to  its  original  condition.  This  is 
obviously  a  result  of  elasticity.  Its  degree  of  cohesion  varies 
considerably  in  different  parts. 

When  considering  its  vital  properties,  we  ask.  Is  it  sensitive  ? 
Is  it  contractile  ?  Formerly,  not  a  few  were  disposed  to  answer 
both  questions  in  the  affirmative.  It  was  sensitive  according  to  the 
views  of  those  who  classed  all  membranous  and  tendinous  struc- 
tures amongst  the  most  sensitive  parts  of  the  system.  But  any 
sensibility  manifested  during  experiments  on  living  animals  is 
obviously  owing  to  injuries  done  to  the  nerves  which  it  lodges  or 
transmits  to  contiguous  parts.  It  does,  however,  become  highly 
sensitive  when  inflamed.  Contractility  it  does  not  possess,  at 
least  in  that  sense  in  which  muscles  are  contractile :  any  power 
of  retraction  which  it  manifests  appears  to  be  an  effect  of  elais- 
ticity. 

The  quantity  of  fluid  contained  in  the  vacuities  of  cellular 
tissue  varies  considerably  from  time  to  time :  it  is  therefore  the 
seat  of  exhalation  and  absorption.  Are  there,  it  will  be  asked, 
two  sets  of  vessels,  the  one  to  pour  out,  the  other  to  take  up  this 
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fluid  ?  The  existence  of  exhalent  and  absorbent  vessels  on  the 
surface  of  membranes  appears  to  be  altogether  an  assumption, 
readily  taken  for  granted,  and  assented  to,  merely  because  per- 
sons could  not  conceive  by  what  other  means  fluids  could  be 
eflPused  and  then  absorbed  from  the  interior  of  cavities.  The 
existence  of  such  vessels  (exhalents  terminating  upon,  and  ab- 
sorbents commencing  from  free  surfaces,)  has  never  been  demon- 
strated :  it  is  therefore  unphilosophic  to  assume  it.  Moreover, 
the  phenomena  can  now  be  easily  accounted  for  by  the  known 
properties  of  membranes.  The  property  of  imbibition,  as  de- 
monstrated by  Majendie  and  Fodera,  or  that  of  endosmosis  and 
exosmosis,  to  use  the  terms  devised  by  Dutrochet,  supplies  us 
with  an  adequate  rationale  of  the  phenomena  in  question.  This 
shall  be  stated  in  the  section  on  serous  membranes. 

When  we  inquire  concerning  the  chemical  composition  of 
this  substance,  we  find  that  Fourcroy  considered  it  to  be  made 
up  of  gelatine.  It  is  well  known  that  gelatine  ean  be  extracted, 
by  boiling,  from  membrane,  tendon,  ligament,  and  all  those 
structures  whose  base  is  cellular  tissue ;  also,  that  it  exists  in 
greater  abundance  in  young  than  in  old  animals.  Mr.  Hat- 
chet^s  experiments  lead  to  the  conclusion  that  albumen  forms 
the  basis  of  this  substance,  with  a  variable  proportion  of  gelatine : 
to  these  may  also  be  added  animal  mucus.  The  ultimate  con- 
stituents, according  to  Chevreul,  are  as  follows :  oxygen  23-872, 
hydrogen  7*540,  carbon  52-888 ;  azote  18-750.  Probably,  its 
power  of  resisting  putrefaction  is  owing  to  the  small  proportion 
of  azote  which  it  contains. 

ADIPOSE  TISSUE. 

The  synonyms  of  adipose  tissue  are  tela  adiposa,  tissu  adi- 
peux,  tissu  graisseux.  Many  persons  consider  adeps  as  a  mere 
modification  of  cellular  tissue ;  the  only  difference  being  in  the 
nature  of  the  deposit  contained  in  the  cells,  which  in  one  case 
is  serous  or  watery,  in  the  other  oily.  Not  a  few  contend  for 
the  existence  of  vesicles  which  line  the  cells  of  the  ordinary  cel- 
lular tissue  wherever  fat  is  deposited,  and  act  as  secreting  agents 
in  producing  it-  Distinct  adipose  vesicles  are  not  very  easily 
demonstrated ;  their  existence  is  inferred  in  order  to  account  for 
certain  phenomena.  For  instance,  it^  is  a  matter  of  common 
observation,  that  fat,  though  fluid  in  some  animals,  as  in  the 
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spennaceti  whale,  and  semifluid  in  many  others,  yet  does  not 
gravitate ;  and  if  a  few  particles  of  it  be  taken  from  an  animal 
and  placed  in  water,  it  does  not  diffuse  itself  so  as  to  be  seen  on 
the  surfiice  of  the  fluid  in  the  form  of  globules  until  heat  is  ap- 
plied, which  bursts  the  vesicles.     Neither  do  fatty  accumula- 
tions pit  on  pressure  as  dropsical  effusions  do.     All  this,  it  is 
said,  leads  to  the  inference  that  the  deposit  is  enclosed  in  proper 
vesicles,  between  which  no  communication  exists.     Now,  in  the 
early  stages  of  fcetal  life,  adipose  matter  appears  in  the  form  of 
granules  beneath  the  skin,  and  in  a  few  internal  parts,  as  about 
the  rectum.     In  youth  its  chief  seat  is  beneath  the  skin ;  in  old 
age,  the  limbs  become  thin,  and  the  adeps  accumulates  in  the 
omenta,  about  the  abdominal  viscera,  and  even  round  the  heart. 
Are  we  then  to  conclude,  that  vesicles  are  produced  preparatory 
to  its  reception,  and  that  they  appear  and  disappear  in  particular 
portions  of  the  ordinary  cellular  tissue  according  as  the  secerning 
vessels  discontinue  or  assume  that  action  which  is  necessary  to 
the  deposit  of  &i,i  ?    De  Blainville*  examines  the  matter  in  this 
way :  He  takes  a  iraginent  of  mutton  suet,  or  of  marrow ;  at 
a  low  temperature  it  is  granular,  or  even  crystalline ;  a  few  of 
the  granules  are  carefully  detached,  and  placed  on  the  port-object 
of  a  microscope  previously  warmed:— He   observed  them  to 
melt   without  leaving  a  trace  of  any  special  envelope  or   ve- 
sicle.    In  fig.  S,  a  small  piece  of  adipose  substance  is  shown  : 
the  separate  masses,  c,  appear  like  membranous  cells,  in  every 
respect  similar  to  those  of  cellular  tissue;  the  question  then 
arises,  are  there  any  distinct  vesicles  within  these  ?     Raspail  -)- 
states  that  he  can  satisfactorily  demonstrate  the  existence  of  such 
vesicles  enclosing  the  granules  of  adeps,  and  connected  with  the 
cellular  tissue  which  surrounds  them  by  a  hilus  analogous  to  that 
which  exists  in  more  complex  structures. 

If  a  small  piece  of  mutton  suet  be  slowly  torn  into  fragments 
over  a  gauze  filter  placed  upon  a  glass  vessel,  and  water  be  al- 
lowed to  trickle  upon  it,  granules  of  various  sizes  will  be  carried 
down.  All  extraneous  matters  will  be  arrested  on  the  filter,  the 
adipose  grains  alone  passing  through :  these  may  be  readily  col- 
lected from  the  surface  of  the  water  in  the  glass  vessel,  and  sub- 
jected to  examination  under  the  microscope.  Their  outline 
often  presents  defined  &cetts  so  as  to  give  them  a  polyhedral  or 

*  Conn  de  Pbysiologte,  Le9on  11.  t  Chimie  Organique,  p.  190. 


80  ADIt'OSE   TISSUE. 

crystalline  form ;  but  a  more  attentiye  examination,  with  at  the 
same  time  due  attention  to  the  regulation  of  the  light,  will  show 
them  to  be  rounded  or  slightly  oblong.  Their  size  varies  in 
different  animals,  being  greater  in  the  hog  than  in  the  sheep  or 
ox.  ^^  It  may  be  objected,^^  says  Raspail,  ^^  that  as  these  par- 
ticles are  as  fluid,  or  nearly  so,  as  oil,  they  are  not  really  cellules, 
but  drops  of  oily  matter  aggregated  together.  By  puncturing 
one  or  more  of  them,  it  will  be  found  that  each  is  enclosed  in  its 
proper  vesicle."  Though  De  Blainville  denies  the  existence  of 
any  envelope  to  the  adipose  granules  distinct  from  the  common 
cellular  tissue,  he  still  admits  that  each  consists  of  a  more  con- 
crete outer  coating  with  something  more  fluid  in  the  interior ; 
but  he  seeks  to  explain  this  away  by  supposing  that  the  two 
elements  of  adeps  may  even  in  the  living  state  be  distinct,  the 
stearine  forming  the  outer,  and  the  oleine  the  inner  part  of  the 
adipose  granules.  This  opinion  is  not  likely  to  be  adopted  by 
many. 

Adipose  tissue  may  be  said  to  consist  (on  examining  a 
small  mass  such  as  is  represented,  fig.  ^,)  1.  of  cellular  tissue 
which  forms  the  nidus,  or  common  substratum,  the  cellules  of 
which,  with  their  membranous  walls,  are  distinctly  seen,  c ; 
2.  of  nutrient  vessels,  d,  which  ramify  with  extreme  minuteness 
amongst  these :  8.  in  the  interior  of  each  cell  others  are  enclos- 
ed of  still  smaller  size ;  and  so,  perhaps,  in  the  third  remove, 
we  get  to  what  may  be  considered  the  ultimate  vesicle.  These 
included  vesicles  appear  to  be  attached  at  one  point  to  the  cell 
which  contains  them  :  this  Raspail  likens  to  the  hilus  in  more 
complex  structures,  fig.  2,  e.  The  vessels  at  their  capillary  ter- 
minations secrete  or  exhale  the  adipose  matter  into  the  vesicles, 
and  this  takes  place  in  considerable  quantity  in  certain  states  of 
the  system,  or  under  the  influence  of  rest  and  nutritious  diet. 
In  opposite  circumstances, — ^for  instance,  under  privations,  or  in 
ill  health,  or  febrile  action, — a  rapid  absorption  is  observed  to  be 
set  up.  It  appears,  then,  to  be  deposited  as  if  by  an  exhalent 
action  beyond  the  current  of  the  circulation,  but  still  so  as  to  be 
readily  brought  back  when  the  wants  of  the  system  require  it. 

The  mode  of  distribution,  as  well  as  the  appearance,  colour, 
and  consistence  of  adipose  matter,  vary  considerably  in  different 
situations.  It  extends  in  the  form  of  a  layer  of  variable  thick- 
ness under  the  external  tegument.     It  forms  masses  which  fill 
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the  inteistices  between  the  parts  in  the  orbits ;  also  in  the 
cheeks,  in  the  flexures  of  joints,  and  round  the  kidneys.  In  the 
omentum  it  is  deposited  in  branching  lines  or  bands  following 
the  course  of  the  blood-vessels.  We  find  adipose  deposits  in 
the  joints  under  the  synovial  membranes,  particularly  where  they 
form  folds,  or  are  reflected  over  interstices  between  the  in- 
equalities of  articulating  surfaces.  We  find  none  immediately 
under  the  mucous  membranes,  nor  in  certain  parts  of  the  exter- 
nal tegument,  such  as  the  ear,  nose,  and  eyelids,  the  prepuce  or 
njrmphae.  Neither  does  any  exist  in  the  cerebral  cavity ;  though 
in  the  spinal  canal  a  thin  layer  of  soft  adipose  matter  is  found 
between  the  dura  mater  and  the  vertebral  canal. 

When  digested  in  alcohol,  adeps  is  resolved  into  two  proxi- 
mate constituents,  called  by  Chevreul  stearine  (jrreug  fat)  and 
oleine  (eKoctov  oil)  ;  names  which  express  the  leading  characters 
of  these  principles,  the  former  being  comparatively  solid,  the 
latter  fluid.  Upon  the  relative  proportions  of  these  depend  the 
different  degrees  of  fluidity  or  of  firmness  in  the  fat  of  different 
animals,  or  of  different  parts  of  the  sajne  animal.  Both  are 
devoid  of  taste  and  smell ;  neither  do  they  manifest  acid  or 
alkaline  properties.  Adeps  contains  no  azote ;  carbon  greatly 
predominates  over  its  other  constituents.  In  round  numbers 
we  may  say  that  it  consists  of  oxygen  9  per  cent,  hydrogen  11, 
and  carbon  78. 

Medulla^  or  marrow  of  ftowe.  — The  cavities  and  cells  of 
bones  are  filled  with  a  substance  called  marrow,  which  is  most 
distinct  in  the  canals  of  long  bones,  as  in  the  femur  and  hume- 
rus. Its  constituents  are  the  same  as  those  of  common  adeps, 
their  relative  proportions  varying  a  little.  It  consists,  according 
to  Berzelius,  of  pure  adipose  matter,  96 ;  extract,  albumen, 
jelly,  &c.  3 ;  membrane,  1.  It  is  more  fluid  and  of  a  yellower 
tinge  than  &t.  The  medulla  is  enclosed  within  the  meshes  of 
a  membrane,  which  forms  a  tubular  lining  for  the  canal  within 
the  bone,  at  the  same  time  that,  by  means  of  lamellse  and  pro- 
cesses projecting  inwards,  it  forms  a  number  of  small  cells  con- 
taining the  marrow.  It  was  usual,  at  one  time,  to  say  that  this 
deposit  served  the  purpose  of  diminishing  the  fragility  of  bones, 
and  rendering  them  more  flexible,  by  permeating  their  structure. 
There  is,  however,  no  reason  to  suppose  that  it  comes  into 
direct  contact  with  the  earthy  matter  of  the  osseous  tissue.     Its 
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obvious  purpose  seems  to  be  to  fill  up  the  cavities  and  areolae  of 
bones ;  and  as  it  is  demonstrable  that  these  cavities  lighten  the 
bone  T^ithout  diminishing  its  strength,  oily  matter,  by  reason 
of  its  moderate  specific  gravity,  is  the  best  fluid  that  could  be 
selected  to  fill  them.  Suigeons  have  often  discussed  the  ques- 
tion, Is  the  marrow  sensible  ?  Animals,  made  the  subject  of 
experiment,  will  manifest  sensibility  or  not,  according  to  the 
point  at  which  the  marrow  is  exposed.  If  a  long  bone  be  sawed 
across  beyond  the  foramen  which  transmits  the  vessels  and  nerves 
into  the  canal,  sensibility  will  be  exhibited  if  the  marrow  be 
irritated,  for  it  is  still  in  direct  connexion  with  the  central  oigan 
of  the  nervous  system ;  but  if  the  section  be  made  at  the  proxi- 
mal side  of  the  foramen,  this  connexion  is  cut  ofi",  and  the  me- 
dulla will  be  no  longer  sensitive. 

The  existence  of  the  medullary  membrane  in  the  interior  of 
long  bones  may  be  demonstrated  by  sawing  the  shaft  across, 
and  exposing  it  to  heat,  which  will  crisp  the  membrane,  and 
cause  its  separation  in  the  form  of  a  thin  delicate  lamella.  To- 
wards the  extremities  of  the  bones  the  medullary  membrane 
appears  to  be  continuous,  with  a  similar  lining  of  the  different 
cells ;  but  their  extreme  tenuity  renders  it  difficult  to  demon- 
strate the  fact. 

FIBROUS  TISSUE. 

Some  of  the  ancient  anatomists  included  all  the  white  struc- 
tures under  one  denomination — ^nerve  (vevgov).  Hence,  even  to 
this  day,  a  swelling  upon  a  nerve  and  a  tendon  is  called  by  the 
same  name,  viz.  ganglion ;  though  the  one  is  a  natural  condi- 
tion, and  the  other  a  diseased  state.  But  the  nerves,  properly  so 
called,  were  clearly  distinguished  from  the  ligamentous  and  ten- 
dinous structures  by  Praxagoras ;  and  the  distinction  was  followed 
out  by  Galen,  and  maintained  by  all  anatomists  since  his  time. 

The  fibrous  tissue  is  indiscriminately  termed  ligamentous, — 
aponeurotic, — albugineous, — tendinous.  It  is  also  sometimes 
called  the  white  fibrous  texture,  to  distinguish  it  from  the  red  or 
muscular.  From  the  number  of  synonyms  here  indicated,  it  must 
be  evident,  not  only  that  the  structures  collected  under  this 
head  are  variously  named  by  different  writers,  but  also  that 
several  apparently  distinct  structures  are  included  within  it.  How- 
ever different  the  objects  may  be  in  external  form,  appearance, 
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bf  use,  they  still  agree  in  being  made  up  of  white  and  shining 
fibres,  either  disposed  in  planes,  collected  into  bundles,  or 
formed  into  tubes.  Their  colour  is  not  uniform,  being  in  some 
parts  not  unlike  that  of  mother-of-pearl,  in  others  white;  with  a 
slight  yellow  tinge.  Being  a  modification  of  cellular  tissue, 
which  is  proved  by  long-continued  maceration  in  water,  or  by 
the  action  of  dilute  acidsj  its  ultimate  constituents  are  neces- 
sarily the  same.  Firmness  and  power  of  resistance  are  the  best- 
marked  properties  of  the  fibrous  tissue ;  hence  the  term  ^^  tissa 
scl^reux,''  (crzhigog^  hard,  firm).  It  does  not  contract  when 
irritated,  and  retracts  but  very  little  when  divided.  In  its  na- 
tural state  it  manifests  no  animal  sensibility,  but  becomes  highly 
sensitive  when  inflamed  or  greatly  stretched,  as  happens  in  dis- 
locations. It  strongly  resists  any  sudden  distending  force,  (in- 
tense pain  speedily  following  from  the  pressure  it  suffers,)  but 
gives  way  to  a  slow,  gradual  distension,  and  again  returns  to  its 
original  condition  when  the  cause  is  removed.  This  is  observed 
in  cases  of  effusions  into  joints  or  beneath  investing  membranes. 
The  vessels  of  supply  are  very  few ;  the  pericardium  and  the 
dura  mater  receive  a  greater  number  than  any  other  white  fibrous 
structures  ;  nerves  and  lymphatics  have  been  found  to  terminate 
in  scarcely  any  of  them. 

Bich^t,  when  examining  the  fibrous  tissues,  adopted  from 
some  of  the  ancient  anatomists  the  notion  that  they  were  not 
only  connected  together,  but  had  a  common  centre  from  which 
they  are  all  derived,  just  as  the  different  parts  of  the  vascular 
and  nervous  systems  are  said  to  be  derived  from  the  heart  and 
the  brain.  This  centre  he  located  in  the  periosteum,  which 
must  be  allowed  to  be  a  sufficiently  extended  one.  There  are 
no  adequate  reasons  for  attempting  thus  to  centralise  the  differ- 
ent fibrous  structures ;  for  little,  if  any,  sympathy  or  functional 
connexion  exists  between  them :  they  do  not  even  form  a  con- 
tinuous whole,  some  of  them  being  totally  detached  and  insu- 
lated from  the  rest. 

The  arrangement  of  the  fibres  presents  numerous  varieties, 
for  the  organs  they  make  up  are  calculated  to  serve  many  pur- 
poses, and  therefore  present  several  modifications.  In  reference 
to  their  form,  however,  all  may  be  classed  under  two  heads, 
viz.  first,  those  which  are  broad,  thin,  and  expanded  into  mem- 
branes ;  second,  those  whose  length  much  exceeds  their  breadth, 
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in  consequence  of  the  fibres  being  aggregated  into  bundles  or 
fiksciculi. 

Fibrous  membranes. — These  consist  of  a  number  of  fibres 
running  parallel  in  their  whole  length,  and  at  the  same  time 
intersected  and  crossed  by  others  in  such  a  way  as  to  form  a 
close  firm  web.  In  some  instances  they  expand  so  as  to  embrace 
a  whole  limb,  like  a  band  or  sheath,  and  therefore  receive  the 
name  fascia :  hence  have  arisen  the  terms  fascia  lata  of  the 
thigh,  &scia  of  the  leg,  fascia  of  the  arm  and  fore-arm,  cervical 
fascia,  &c.  Fibrous  membranes  also  form  special  investments 
for  many  important  organs,  viz.  the  dura  mater  which  surrounds 
the  brain  and  spinal  cord,  the  sclerotic  eoat  of  the  eye,  the  ex- 
ternal layer  of  the  pericardium,  the  tunica  albuginea  of  the  testis. 
To  these  should  also  be  added  the  capsular  ligaments  of  joints, 
and  those  broad  membranes  which  bind  down  or  support  parts, 
viz.  the  temporal  &scia,  the  perineal  and  obturator  fascise. 

Aponeuroses^  in  their  general  conformation,  as  well  as  in 
structure,  resemble  fibrous  membranes ;  they  are  merely  some- 
what thicker,  and  their  fibres  more  strongly  marked.  The  term 
aponeurosis  is  now  applied  to  an  expanded  fibrous  lamella, 
which  forms  a  continuation  of  a  broad  flat  muscle,  and  serves  as 
the  means  of  attachment  for  its  fibres ;  for  instance,  the  aponeu- 
roses of  the  oblique  and  transverse  muscles  of  the  abdomen,  and 
of  the  latissimus  dorsi.  The  crossing  and  interweaving  of  the 
fibres  are  obvious  in  all  these  examples,  even  on  the  most  cur- 
sory inspection. 

Periosteum  (ingi  about,  otrnoM  bone),  as  its  name  implies,  is 
the  immediate  investment  of  bone,  with  which  it  maintains  im- 
portant relations.  Plate  1,  fig.  3,  a  small  piece  of  the  membrane 
gy  which  invests  the  bone^*,  is  here  represented  as  detached  from 
it  and  thrown  down;  it  is  drawn  firom  a  preparation  of  the  parts 
as  they  are  seen  suspended  in  a  bottle.  Having  the  same  general 
shape  as  the  bone  with  which  it  is  in  contact,  it  is  intimately  con- 
nected with  the  osseous  structure  by  meanrof  i3xe  nutrient  vessels 
which  pass  through  it,  conveying  materials  of  supply,  and  also 
by  delicate  filaments  which  accompany  them.  Its  outer  surface 
is  rough  and  flocculent,  by  reason  of  the  numerous  connexions 
which  it  maintains,  and  the  many  points  of  attachment  it  affords 
to  tendons,  muscular  filnres,  &c.  It  is  made  up  of  dense,  firm, 
pale,  fibres ;  its  thickness  varies  in  different  parts  and  at  differ- 
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ent  period*  of  life,  being  at  first  very  thin  and  with  little  ap- 
pearance of  vascularity  ;  but  as  ossification  proceeds  it  becomes 
thick  and  vascular.  The  periosteum  invests  the  bones  throagh- 
out  their  entire  extent,  except  at  their  articulating  extremities ; 
but  though  its  continuity  is  interrupted  at  the  movable  articula- 
tions, the  membrane  passes  over  the  immovable  ones,  and  assists 
in  maintaining  the  connexion  between  their  parts.  Its  uses  are 
various,  as  it  not  only  forms  an  investment  for  the  osseous  struc- 
ture, but  also  serves  to  transmit  and  support  their  nutrient  ves- 
sels ;  it  gives  attachment  to  tendons,  ligaments,  and  muscles, 
and  so  forms  their  bond  or  medium  of  attachment  to  the  bones ; 
and  in  infancy,  before  ossification  is  complete,  maintains  the 
epiphyses  in  connexion  with  the  bodies  of  bones.  The  structure 
and  general  conformation  of  periosteum  are  readily  exhibited 
after  a  bone  has  been  for  some  time  steeped  in  water,  when 
the  membrane  can  be  detached,  and  with  it  the  tendons,  show- 
ing that  it  is  the  medium  by  which  they  are  connected  with  the 
bone. 

Perickondrium.^^The  investing  membrane  of  cartilage  is 
called  perichondrium  (rs^i  about,  %orif  o^  cartilage)  ;  its  struc- 
ture, uses,  and  general  properties  are  similar  to  those  of 
periosteum,  the  only  difference  being,  that  it  is  thinner  and 
less  vascular. 

Ctmpound  fibrous  wcmftrawe.— Fibrous  membrane  is  often 
united  with  lamellae  of  a  different  tissue,  so  as  to  form  a  com- 
pound structure.  The  fibrous  periosteum  of  the  palate  and 
gums,  of  the  nasal  fossae,  and  of  the  different  sinuses  which 
communicate  with  them,  is  connected  with  the  mucous  mem- 
brane which  lines  all  these  cavities,  and  is  therefore  usually 
lescribed  as  afibro-mucaus  structure.  Again,  the  pericardium, 
the  dura  mater,  and  the  fibrous  capsule  (albuginea)  of  the  testis, 
'je  termed  ^6ro-5frow5,  inasmuch  d&  each  of  them  is  united  with 
d  serous  membrane. 

Tendon  {ret¥&f  to  extend)  is  the  most  ordinary  sort  of  fibrous 
adjunct  to  muscle,  serving  as  the  mean*  by  which  it  is  prolonged 
and  fixed  to  its  points  of  attachment.  Tendons  present  many 
varieties  of  form,  some  being  narrow  and  cord-like,  as  we  see  in 
those  which  stretch  along  the  wrist  and  ankle  to  reach  the  fingers 
and  toes,  where,  by  sliding  over  pulley-like  surfaces,  they  take 
a  new  direction,  and  so  modify  the  lines   ^f  action  of  their 
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respective  muscles.  In  other  parts  we  find  them  compressed 
and  strap-shaped  in  the  middle,  and  expanded  at  one  or  both 
extremities.  The  tendo  Achillis  is  convex  on  its  cutaneous 
surface,  and  flat  at  the  other,  its  fibres  spreading  out  consider- 
ably where  they  run  into  those  of  the  muscle ;  the  tendon  of 
the  plantaris  is  very  narrow  and  thin,  but  may  be  easily  spread 
out  to  ten  times  its  natural  breadth ;  its  borders  will  then 
resemble  a  piece  of  chamois  leather  after  being  stretched,  and 
scarcely  a  trace  of  fibre  will  remain  in  its  structure,  so  smooth 
and  even  does  it  become. 

Fibrous  sheaths  (thecae)  are  tubes  or  canals  which  confine 
tendons  to  their  proper  positions.  They  are  well  marked  at  the 
palmar  aspect  of  the  fingers  and  toes,  where  they  guide  the 
flexor  tendons  to  their  destinations ;  their  margins  are  attached 
along  the  borders  of  the  bones,  and  their  inner  side  lined  by 
synovial  membranes,  as  a  protection  against  the  eflPects  of  fric- 
tion. A  similar  provision  occurs  where  the  tendons  curve 
behind  the  ankles  to  reach  the  foot. 

Ligaments  (ligamenta,  y^iyof  to  bind)  form  the  chief  means  by 
which  the  numerous  pieces  of  the  osseous  system  are  bound 
together,  so  as  to  constitute  one  whole— the  skeleton.  Their 
form  and  size  must  vary  considerably  in  diflTerent  parts,  some 
being  flat  bands,  some  rounded  cords,  and  others  short  but  wide 
tubes,  attached  at  both  ends  to  bones  which  admit  of  free  move- 
ment upon  one  another,  as  we  see  in  the  capsular  ligaments  of 
the  hip  and  the  shoulder.  Viewing  ligaments  in  this  way,  we 
may  divide  them  into  two  groups,  the  funicular  or  cord-like,  and 
the  capsular ;  they  are  also  called,  from  a  mere  consideration  of 
their  position  in  jelation  to  their  respective  joints,  anterior  and 
posterior,  internal  and  external,  lateral.  Most  ligaments  enter 
into  the  formation  of  joints,  and  are  therefore  articular ;  some, 
however,  merely  fill  up  spaces,  as  the  inter-osseous  ligaments 
in  the  fore-arm  and  leg;  or  connect  parts  between  which  no 
motion  exists,  at  the  same  time  that  they  diminish  vacuities, 
of  which  the  sacro-sciatic,  and  the  two  proper  ligaments  of  the 
scapula,  furnish  examples.  The  term  "iGsilse  ligament,^'  is 
frequently  applied  to  certain  folds  of  serous  and  synovial  mem- 
branes, from  their  being  supposed  to  confine  the  parts  to  which 
they  are  Mtached.  The  broad  processes  of  peritonaeum  extended 
from  the  bladder  and  uterus  to  the  sides  of  the  pelvis,  also  the 
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so-called  ligamentum  mucosum  in  the  knee-joint,  may  be  cited 
as  instances:  the  expression  is  obviously  ill-chosen,  and  should 
be  discontinued. 

Fibra-cartilage,  as  the  name  implies,  is  a  structure  inter- 
mediate between  fibrous  tissue  and  cartilage,  and  partakes  of  the 
qualities  of  both,  viz.  firmness  and  elasticity*  Being  calculated 
to  serve  different  purposes  in  the  economy,  it  presents  not  a 
few  varieties  both  of  appearance  and  structure.  Thus,  we  find 
it  in  the  form  of  broad  thin  plates  in  the  pieces  of  the  larynx 
and  epiglottis,  in  the  pinna  of  the  ear,  in  the  lateral  and  median 
cartilages  of  the  nose,  and  in  the  tarsal  cartilages  of  the  eye^-lids ; 
for  in  these  parts  it  forms  their  basis  of  support,  and  determines 
their  form ;  whilst  in  the  trachea  it  consists  of  narrow  plates 
curved  round  the  tube,  forming  a  series  of  rings.  In  the  im-» 
movable  articulations,  fibro-cartilage  is  interposed  between  the 
contiguous  surfaces  of  bones,  in  layers  of  various  forms  and 
thickness,  constituting  in  some  instances  the  principal  means  of 
connecting  them  together,  as  we  see  at  the  junction  of  the  ossa 
pubis,  and  also  of  the  bodies  of  the  vertebrae,  in  which  instances 
the  elastic  property  is  of  considerable  utility.  In  some  of  the 
movable  articulations,  pieces  of  this  structure  are  also  placed^ 
their  form  and  size  necessarily  varying  in  each  instance.  In  the 
knee  joint, — ^in  the  articulation  of  the  lower  jaw-bone,  and  in 
that  of  the  clavicle  with  the  sternum,  they  diminish  the  effects 
of  jarring  motions  by  their  elasticity  ;  and  by  a  certain  degree 
of  mobility,  which  allows  them  to  give  way  as  the  bones  move 
upon  them,  they  keep  up  a  perfect  adaptation  between  the  parts, 
notwithstanding  the  many  inequalities  of  their  surfaces.  In  the 
hip  and  shoulder-joints  they  are  so  disposed  as  to  deepen  the 
articulating  cavities,  and  lessen  the  liability  to  dislocation. 

Cartilage  (cartilago,  tissu  cartilagineux,  xoiihgog)  is  much 
more  dense  and  solid  than  any  of  the  preceding  textures ;  it  is 
highly  elastic,  and  by  its  resiliency  resumes  its  original  position 
when  any  compressing  force  to  which  it  may  be  exposed,  is  re- 
moved. Its  colour  is  in  general  a  silvery  white,  and  not  un- 
frequently  presents  that  of  mother-of-pearl ;  its  density  is  such, 
that  all  trace  of  its  cellular  nature,  or  of  its  being  a  modification 
of  cellular  tissue,  is  lost.  Mr.  Hatchett  considers  its  chemical 
composition  to  be  albumen,  and  a  small  quantity  of  phosphate 
of  lime.     It  contains  a  considerable  quantity  of  water,  conse- 
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quently  soon  diies  on  exposure  to  the  air,  becomes  yellow,  semi* 
tmnspaiBnt,  sni  loses  its  elasticity ;  it  resists  maceration,  and 
the  action  of  cold  water,  for  a  long  time,  but  is  soon  acted  on  by 
acids,  or  by  boiling  water,  and  converted  into  a  gdotinons  pulp. 

Cartilage  serves  as  an  adjunct  to  bone,  or  a  subetitnte  for  it. 
In  early  infancy  the  different  pieces  of  the  skeleton  are  cartila- 
ginous ;  but  in  the  progress  of  growth,  bone  beccHnes  deposited 
in  their  place,  and  gradually  supplants  them  altogether;  such 
cartilages  are  termed  temporary.  The  articulating  extremities  of 
bones  are  covered  with  layers  of  cartilage,  not  merely  to  smoothen 
them,  but  also,  by  their  elasticity,  to  lessen  the  effects  of  con- 
cussion. The  thickness  of  these  layers  varies  from  half  a  line, 
or  even  less,  to  two  lines ;  it  will  generally  be  found  greatest 
along  the  margins  of  concave  sur&ces,  and  towards  the  centie  of 
those  which  are  convex.  The  &ee  sur&ce  of  each  articular  carti- 
lage is  covered  by  the  synovial  membrane  of  the  joint,  firom 
which  it  is  impossible  to  separate  it ;  the  attached  surfiice  is  in 
equally  intimate  union  with  the  bone  on  which  it  rests. 

The  costal  cartilages  form  so  many  dastic  prolongations  of 
the  ribs,  serving  not  merely  to  complete  the  arch  from  the  spine 
to  the  sternum,  but  also,  by  means  of  their  elasticity,  to  restore 
the  ribs  to  their  original  position,  after  having  been  elevated  by 
the  efibrt  of  inspiration. 

Elastic  fibrous  tissue  (tissu  jaune  ^lastique— ->tissu  fibreux 
jaune,-— ligamenta  fiavar— subflava)  consists  of  pale  yellow  fibres 
placed  parallel,  whether  their  general  direction  is  perpendicular 
or  oblique,  no  decussation  or  crossing  being  observed  between 
them  ;  they  are  easily  separable  from  one  another,  as  but  little 
cellular  tissue  connects  them.  As  its  name  implies,  elasticity 
is  the  chief  property  of  this  structure  wherev^  it  occurs,  being 
developed  to  such  a  degree  as  to  render  it  well  calculated  to 
form  suspensory  ligaments,  or  to  invest  parts  which  are  subject 
to  considerable  alternations  of  distension  and  contraction.  Thus, 
in  quadrupeds  a  strong  band  of  elastic  tissue  (ligamentum 
nuchee)  extends  firom  the  spinous  processes  of  the  neck,  and  from 
some  of  those  of  the  back  to  the  skull,  the  weight  of  which  it 
supports  without  producing  that  sense  of  &tigue  which  woUd 
necessarily  arise  were  muscle  the  sustaining  power.  The  corre- 
sponding structure  in  man  is  reduced  to  a  rudimentary  state,  the 
balanced  position  of  the  head  on  the  spinal  column  rendering 
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any  furtlier  provision  unnecessary.  Tlie  same  matmal  enters 
into  the  composition  of  tlie  ligaments  which  connect  the  aiches 
of  the  yertebrse  (Hgamenta  sabflava),  and  also,  according  to 
some,  into  that  of  the  corpora  cavernosa.  The  fibrous  invest- 
ment of  the  spleen,  the  ducts  of  salivary  glands,  and  even  the 
middle  coat  of  arteries,  are  thoi^ht  by  many  to  be  composed  of 
elastic  tissue.  The  consideration  of  the  latter  point  must  be 
reserved  for  the  section  on  arteries. 

OSSEOUS  SYSTEM. 

22.  General  description. — The  osseous  system  (syst^me 
osseux,  ossa,  (xma)  is  peculiarly  fitted,  by  its  solidity  and 
hardness,  not  only  to  give  support  to  the  soft  parts,  but  also 
to  furnish  points  of  attachment  to  the  muscles,  by  which  the 
different  movements  are  executed.  This  solid  finme-work  of 
the  body  is  made  up  of  a  number  of  separate  pieces,  the  aggie* 
gate  of  which  has  been  termed  ^^  the  skeleton.''^  It  is  a  &voup- 
ite  opinion  with  some  persons,  that  bones  determine  the  form 
of  parts,  as  well  as  the  direction  of  the  body.  But  we  find) 
that  in  their  developement  they  just  keep  pace  with  that  of  the 
soft  parts,  particularly  of  the  central  nervous  masses.  If  these 
proceed  regularly  to  their  completion,  so  will  the  arches  of  the 
vertebrae,  and  the  bones  of  the  head ;  but  if  their  growth  be 
retarded  or  deranged,  the  bones  will  not  arch  inwards,  and  so 
the  spinal  and  cranial  cavities  will  remain  open.  Again,  if  we 
descend  through  the  series  of  animals,  the  skeleton  becomes 
gradually  more  simple  and  rudimentary,  until  it  is  reduced 
to  its  fundamental  part — the  spine ;  and  even  this  may  be  com* 
posed  of  cartilage,  with  scarcely  a  trace  of  calcareous  matter. 
A  few  grades  lower  down  in  the  scale,  we  find  multitudes  of 
animals  altogether  destitute  of  a  skeleton,  either  internal  or 
external,  so  that  the  muscular  structure  alone  remains  as  the 
means  of  locomotion.  Bone  is,  then,  the  passive  instrument-— 
muscle  the  active  agent :  muscle  is  moreover  prior  in  its  appear- 
ance and  importance  in  the  animal  series,  bone  being  secondary 
in  both  respects.  It  may  be  asked,  are  we  still  to  persist  in 
drawing  such  a  broad  line  of  distinction  as  has  been  hitherto 
done,  between  the  hard  calcareous  parts  of  Crustacea  and  insects, 
and  the  osseous  system  of  higher  animals,  as  that  the  latter 
alone  should  be  considered  to  merit  the  name   of  skeleton. 
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"Whilst  the  former  is  treated  as  a  mere  shell,  or  outward  tega* 
ment  ?  To  put  the  question  in  a  different  way,  is  it  more 
conformable  with  what  we  know  of  the  economy  of  nature— is 
it  more  philosophic,  to  admit,  at  once  and  without  examination^ 
that  these  so-called  shells  or  crusts  are  altogether  new  organs 
given  to  the  animals  they  invest,  (and  as  such,  destitute  of  any 
analogy  with  the  structures  observed  in  higher  grades  ol 
beings,  and  with  which  we  are  in  general  more  familiar,)  or  to 
scrutinise  these  different  parts  attentively,  and  carefully  note 
the  points  of  similitude,  if  any,  which  may  exist  between  them, 
with  a  view  to  determine  whether  they  are  not  really  modifica- 
tions, or  repetitions,  of  what  occurs  in  other  tribes,  and  so  trace 
out  (what  analogy  goes  a  great  way  to  establish)  a  unity  of  plan 
throughout  the  animal  series  ?  The  researches  of  Geoffroy 
Saint-Hilaire  and  others  have  thrown  much  light  on  this  im* 
portant  question.  The  mere  position  of  parts,  whether  inter- 
nal or  external,  is  a  matter  of  little  moment ;  a  consideration 
of  their  structure,  and  adaptation  to  purpose  and  use,  can  alone 
determine  whether  any  correspondence  exists  between  them. 
The  internal  skeleton  of  a  vertebrate  animal,  and  the  external 
one  of  the  articulata,  appear  to  be  really  analogous  parts  in  the 
economy  of  these  classes  of  animals,  notwithstanding  the  vast 
distance  which  separates  them  in  the  scale  of  being ;  and  the 
difierence,  though  confessedly  a  considerable  one,  which  exists 
between  the  rachis  of  a  crustaceous  animal  and  that  of  a  fish, 
reptile,  bird,  or  quadruped,  seems  to  arise  firom  the  circumstance 
that  a  spinal  marrow  exists  in  the  one,  but  not  in  the  other,  a 
special  conformation  of  the  osseous  system  being  required  in 
each  case. 

Sttuation.^'The  osseous  structure  is  situated  deeply,  being 
covered  by  the  soft  parts  and  common  integuments ;  at  least, 
this  is  the  case  in  the  vertebrated  animals. 

28.  The  number  of  bones  is  differently  stated  by  writers,  the 
difference  arising  from  the  period  of  life  at  which  the  enumera- 
tion is  made :  in  early  age  the  number  is  greatest,  and  subse- 
quently diminishes,  when,  by  the  process  of  ossification,  two  or 
more  previously  distinct  pieces  become  united  into  one.  Their 
Jhrm  and  size  present  a  considerable  degree  of  variety.  They 
are  usually  divided  into  long,  short,  flat,  and  mixed. 

The  long  or   cylindrical  bones  belong  in  general  to  the 
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parts  intended  for  locomotion,  and  represent  so  many  levers^  to 
be  moved  by  the  muscles  in  various  directions.  When  ex- 
amined from  the  superior  part  to  the  inferior,  viz.  from  the 
humerus  or  femur,  to  the  phalanges  of  the  fingers  or  toes,  they 
are  found  to  increase  successively  in  number  as  they  diminish  in 
size — a  disposition  which  gives  to  the  superior  division  of  each 
limb  the  great  extent  of  motion  it  enjoys,  whilst  it  allows  to  the 
inferior  and  terminal  ones,  a  variety  of  rapid  movements  within 
restricted  limits. 

Each  long  bone  presents  a  body,  or  middle  part,  and  two 
extremities.  The  shaft  or  body  is  round  and  cylindrical  in 
some,  prismatic  in  others,  but  somewhat  bent  or  twisted  on 
its  axis,  so  that  the  direction  of  its  superior  extremity  does 
not  exactly  correspond  with  that  of  the  inferior.  Whatever 
difference  of  outward  form  may  obtain,  there  is  little  or  none 
in  that  of  the  internal  canal ;  it  is  circular  in  the  tibia  as  well 
as  in  the  femur.  This  canal  is  not  intended  merely  to  lodge 
and  protect  the  medulla ;  it  contributes  very  much  to  increase 
the  strength  of  the  bone,  as  has  been  satisfactorily  shown  by 
direct  experiment.  If  two  cylinders  contain  the  same  quantity 
of  matter,  one  being  solid,  the  other  hollow,  the  power  of  re- 
sistance of  the  latter  is  greater  than  that  of  the  former,  owing  to 
its  greater  diameter.  By  this  conformation  also,  bones,  without 
being  increased  in  weight,  acquire  an  adequate  degree  of  light- 
ness, together  with  sufficient  superficial  extent  to  afford  a  more 
•expanded  surface  for  the  attachment  of  muscles,  which  are  im- 
portant requisites  in  what  may  be  considered  as  the  passive 
organs  of  locomotion. 

The  short  bones  are  usually  situated  in  parts  in  which  soli- 
dity and  firmness  are  required  to  be  combined  with  fireedom  of 
motion ;  for  instance,  in  the  carpus,  tarsus,  and  vertebral  co- 
lumn. Their  external  conformation  is  necessarily  influenced 
and  determined  by  that  of  the  parts  into  whose  composition 
they  enter,  and  as  they  are  intended  to  cooperate  in  certain 
common  functions,  they  present  a  number  of  articulating  sur- 
faces, prominences,  and  depressions,  suited  to  their  mode  of 
adaptation  and  mutual  connexion. 

The  flat  or  broad  bones  for  the  most  part  serve  to  form  the 
walls  of  cavities,  or  to  enclose  spaces.  They  present  two  sur- 
faces, one  convex,  and  the  other  concave ;  which  conformation^ 
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by  giving  them  an  arched  form,  increases  ihdr  power  of  resist- 
ance, and  affords  additional  security  to  the  organs  they  endose. 
The  bones  of  the  skull  and  pelvis  come  under  this  denomi- 
naticm. 

Some  are  so  irregular  in  their  form  as  not  to  be  referrible  to 
cither  of  these  heads.  These  are  situated  along  the  median 
line,  as  the  occipital,  the  sphenoid,  and  ethmoid  bones,  and  the 
vertebrae. 

In  addition  to  these  divisions  into  classes,  adopted  by  all 
writers,  those  who  treat  expressly  of  descriptive  anatomy  are 
obliged  to  have  recourse  to  others.  Thus,  in  order  to  fecilitate 
the  description  of  irregular  bones,  such  as  the  ethmoid,  or  the 
sphenoid,  they  are  considered  as  being  divisible  into  a  central 
part  or  body,  and  processes ;  the  anatomical  situation  of  the 
parts  forming  the  ground  of  division.  In  other  instances  it  is 
supplied  by  the  mode  of  developement,  as  of  the  os  innominar 
tum  into  ilium,  ischium,  and  os  pubis.  Finally,  in  some,  the 
division  is  founded  on  the  situation  and  relations  of  their  parts, 
as  when  the  frontal  bone  is  resolved  into  a  frontal,  nasal,  and 
orbital  portions. 

24.  The  surfaces  of  bones  are  marked  by  eminences  and 
depressions  adapted  to  various  purposes.  The  eminences  may 
be  ranged  under  four  heads.  1st,  those  of  articulation ;  ^, 
insertion  ;  Sd,  impression  ;  4th,  reflection.  Those  for  articular 
tion  vary  according  as  they  are  movable  or  immovable,  and  shall 
be  described  in  the  next  chapter.  Those  for  insertion  are  vari- 
ously adapted  for  the  attachment  of  muscles,  or  for  tendons  and 
ligaments.  They  present  numerous  differences  in  their  degree 
of  projection,  according  to  the  sex,  age,  and  muscular  develope- 
ment of  each  individual.  Their  form  is  equally  various  ;  some 
consisting  of  diffused  asperities,  others  extending  along  the  sur- 
face like  rough  lines,  whilst  others  project  more  or  less  from  the 
bone,  intended  not  only  to  give  insertion  to  muscles,  but  also  to 
serve  the  purpose  of  increasing  their  power  of  action,  by  re- 
moving their  line  of  direction  &rther  from  the  axis  of  the  bone. 

The  eminences  of  impression  are  certain  prominent  lines 
interposed  between  depressions  on  the  surfaces  of  bones.  Thus, 
the  shallow  pits  on  the  cranial  bones  corresponding  with  the 
convolutions  of  the  brain,  and  the  depressions  on  the  external 
surface,  marking  the  insertion  of  muscles,  are  separated  by  pro- 
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ininent  lineB,  termed  eminences  of  Impiemon.  The  expression 
appears  not  to  have  been  veil  chosen ;  it  was  originally  founded 
on  the  supposition  that  the  action  of  contiguous  organs,  by 
depressing  certain  parts  of  the  surface  of  the  bone,  served  to 
elevate  others ;  but  it  is  far  more  comformable  to  what  occurs  in 
other  structures,  to  refer  to  the  laws  of  nutrition  and  growth, 
{by  which  different  parts  are  mutually  adapted  to  one  another,) 
the  inequalities  here  alluded  to,  as  well  as  those  more  prominent 
points  to  which  muscles  are  attadied.  The  latter  are  usually 
attributed  to  the  action  of  the  muscles  drawing  them  out,  and  as 
it  were  moulding  them  ;  but,  as  Bkhat  obsetrves,  €uch  an  opi- 
nion, founded  on  what  occurs  in  soft  and  inorganic  substances, 
ill  accords  with  the  known  phenomena  of  vitality.  We  observe 
eminences  for  the  insertion  of  ligaments,  which  project  more 
than  those  which  give  attachm^t  to  muscles  ;  for  instance,  the 
spinous  process  of  the  ischium  :  there  is,  moreover,  no  propor- 
tion between  the  elongation  of  different  apophyses,  and  the 
power  of  the  muscles  attached  to  them,  viz.  between  the  styloid 
process  of  the  temporal  bone  and  its  muscles. 

The  term  or  phrase  **  eminence  of  reflection,^  is  not  often 
used.  It  expresses  a  fact  which  we  occasionally  observe,  viz. 
that  tendons  slide  upon  elevations  at  the  ends  of  bones,  by 
which  their  direction  is  changed.  As  an  instance,  we  may  cite 
the  case  of  the  peronei  muscles,  and  the  flexors,  which  run  be- 
hind the  malleolar  projections  of  the  tibia  and  fibula,  by  which 
these  tendons  take  a  new  direction,  and  modify  the  line  of 
traction  of  their  respective  muscles. 

The  prominences  on  the  surface  of  bones  are  variously  named, 
according  to  their  form,  degree  of  elevation,  and  the  uses  which 
they  serve.  When  of  considerable  size  they  are  called  apophyses 
(processus,  apophysis,  (kto  from,  pvfiii  to  grow).  These,  in 
most  instances,  are  appendices  to  the  body  or  shaft  of  long 
bones,  in  in&ncy  and  in  early  life,  when  they  are  called  epiphy- 
ses; but  as  the  process  of  ossification  proceeds  to  its  completion, 
they  become,  as  it  were,  soldered  to  the  rest  of  the  bones.  The 
term  tuberosity  (tuber)  denotes  an  eminence,  rather  broad  and 
rough,  but  not  much  projecting;  tubercle  (tuberculum)  ex- 
presses something  still  smaller.  A  process,  which  is  thin  and 
tapering,  is  called  styloid^  from  its  resemblance  to  the  Roman 
writing  instrument  (stylus).     A  sharp  thin  projection  is  called 
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spine  (spina).  But  one  which  runs  along^  like  a  ridge,  is  called 
1^  creat  (crista).  An  apophysis,  when  rounded,  is  usually  called 
a  head  (caput),  and  the  constricted  part  supporting  it  represents 
its  neck  (cervix,  coUum).  Condyle  is  a  compressed  apophysis, 
which  forms  part  of  an  articulation. 

26.  The  depressions  and  cavities  on  the  external  surface  of 
bones  are  divisible  into  the  articular  and  non-articular.  The 
former  shall  be  treated  of  in  the  next  chapter ;  the  latter,  being 
very  numerous,  may  be  ranged  under  the  following  heads. 
1st,  those  for  insertion ;  2d,  for  reception ;  3d,  gliding ;  4th, 
transmission  ;  6th,  nutrition.  Those  for  "  insertion"  are  well 
adapted  for  the  attachment  of  muscle,  ligament,  &c.  by  increas- 
ing the  extent  of  space  allotted  for  that  purpose,  inasmuch  as  a 
concave  surface  presents  a  greater  extent  than  a  plane  one  bound- 
ed by  the  same  line.  Some  of  these,  as  the  digastric  and  ptery- 
goid fossae,  by  the  greater  depth  at  which  they  allow  the  muscles 
to  be  inserted,  increase  their  power,  by  permitting  an  elongation 
of  their  fibres. 

The  bones  of  the  skull  and  face  present  several  instances  of 
"  cavities  of  reception."  Some  correspond  with  the  whole  ex- 
tent of  a  bone,  as  in  the  case  of  the  parietal  bone.  Some  occur 
in  a  particular  part  only,  as  the  fossa  in  the  nasal  process  of  the 
superior  maxillary  bone,  and  os  unguis  for  the  lachrymal  sac. 

The  depressions  for  "  gliding"  are  situated  about  the  heads 
of  long  bones,  being  grooves,  in  which  tendons  slide,  as  they 
pass  to  their  destinations.  The  formation  of  these  has  been 
attributed  to  the  influence  of  the  mechanical  pressure  and  fricr- 
tion  of  tendons.  But  such  a  rationale  is  inadmissible ;  for 
l;hey  are  found  in  subjects  paralytic  from  in&ncy,  and  are  by  no 
means  proportioned  in  depth  to  the  force  of  the  muscular  exer- 
tion which  bears  upon  them.  The  different  configuration  of 
bones  should  rather  be  considered  as  the  result  of  the  laws  of 
ossification  which  preside  over  the  growth  and  developement  of 
the  osseous  system,  and  by  which  its  difierent  parts  are  adapted 
to  their  appropriate  purposes. 

The  cavities  for  "  transmission"  give  passage  to  vessels  and 
nerves ;  their  form  is  various,  some  being  mere  fissures,  others 
tubular,  &c. ;  to  this  head  are  referrible  most  of  the  apertures 
at  the  base  of  the  skull. 

The  foramina  of  "  nutrition"  transmit  the  vessels  intended  for 
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the  support  of  tlie  substance  of  the  bones  and  of  the  medulla ; 
they  are  divisible  into  three  orders.  The  first  usually  receive 
the  name  of  foramina  of  nutrition,  though  in  strictness  it  does 
not  belong  to  them  more  than  to  the  others,  the  only  difference 
between  them  being,  that  they  transmit  vessels  to  supply  the 
medullary  membrane,  whilst  the  others  ^ve  passage  to  those 
which  are  distributed  to  the  substance  of  the  bone.  The  first 
set,,  considerably  the  largest,  are  situated  towards  the  middle  of 
the  long  bones,  and  penetrate  their  substance  in  an  oblique  di- 
rection. The  second  order  of  foramina  are  much  smaller,  but 
very  numerous ;  they  are  most  perceptible  towards  the  extre- 
mities of  long  bones,  and  generally  all  over  the  surface  of  the 
short  and  thick  ones.  But  the  third  are  so  minute  as  to  be 
perceptible  only  by  the  aid  of  a  glass,  by  which  we  can  discern 
them  all  over  the  surface. 

The  depressions  and  cavities  in  bones  differ  so  much  in  fonn« 
size,  and  use,  that  it  has  been  deemed  necessary  to  devise  cer- 
tain terms  to  mark  these  differences.  A  deep  pit  which  receives 
the  globular  head  of  a  bone,  is  called  a  cotyloid,  or  cup-shaped 
cavity  (kotv}jj  a  cup),  or  an  acetabulum  (an  ancient  cup  or 
measure),  ex.  gr.  the  socket  which  receives  the  head  of  the  thigh- 
bone. If  shallow  and  superficial,  it  is  said  to  be  glenoid  (*y}jj¥ff 
a  shallow  pit) ;  the  articular  surface  of  the  scapula  upon  which 
the  head  oiP  the  humerus  plays,  is  an  instance.  A  large  hollow 
or  cavity  in  the  interior  of  a  bone,  is  termed  a  cave  (antrum), 
such  as  that  seen  in  the  upper  maxillary  bone  ;  when  of  a  size 
smaller,  it  is  known  as  a  hollow  (sinus),  as  in  the  body  of  the 
sphenoid  bone;  and  if  still  smaller,  as  a  cell  (cellula),  as  in  the 
orbital  process  of  the  palate  bone.  A  small  depression  is  a 
fovea  or  fossa.  The  meaning  of  the  terms  canal  (canalis),  fis- 
sure (fissura),  notch  (incisura),  and  groove  (sulcus),  is  suffici- 
ently obvious. 

Structure, — The  proper  structure  of  bone  is  fibrous  in  its 
character ;  the  fibres,  in  some  parts,  by  being  closely  aggregated 
together,  constitute  a  firm  and  compact  substance ;  but  in  others 
they  lie  so  far  apart  as  to  enclose  spaces  or  cells,  on  which  de- 
pends the  porous  and  spongy  appearance  of  some  bones. 

The  compact  substance  is  so  close  in  its  texture,  that  the 
naked  eye  can  discover  no  interstices  in  it ;  yet  by  the  aid  of  a 
microscope  a  great  number  of  minute  vascular  canals  become 
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perceptible.  In  the  long  bones,  these  canals  are  all  longitudi- 
nal, and  maintain  a  communication  laterally  with  the  great 
medullary  canal,  and  externally  with  the  vessek  on  the  sur&ce 
of  the  bone. 

The  spongy  or  cellular  part  presents  a  multitude  of  spaces, 
of  various  forms  and  size,  all  of  which  communicate  with  one 
another,  as  may  be  proved  by  the  following  experiment ;  if  the 
end  of  a  long  bone,  or  the  surface  of  a  flat  one,  be  perforated, 
and  some  mercury  poured  in,  it  will  be  found  not  only  to  de- 
scend through  the  cells,  but  also^  to  flow  out  through  the  vascular 
foramina  on  the  surface.  The  interior  of  flai  and  short  bones, 
then,  does  not  differ  so  decidedly  from  that  of  cylindrical  ones, 
as  would  at  first  sight  appear.  Each  presents  a  cavity,  which, 
at  least  in  the  one  towards  its  centre,  is  a  hollow  tube,  but  in 
the  other  is  divided,  by  a  number  of  intersecting  laminse,  into 
minute  spaces  communicating  freely  with  one  another. 

Some  peculiarities  are  observable  in  the  arrangement  of  the 
compact  and  cellular  structure  in  the  different  classes  of  bones. 
The  body  of  long  bones  consists  chiefly  of  compact  substance, 
but  the  inner  side  of  the  tube  is  rendered  rough  by  projecting 
filaments  and  lamelke ;  towards  their  extremities,  the  compact 
substance  is  gradually  reduced  to  a  thin  lamella,  or  layer,  encas- 
ing the  bone,  the  interior  of  which  consists  altogether  of  cells 
communicating  freely  with  the  central  cavity. 

The  two  surfafees  of  the  broad  and  flat  bones  are  compact  in 
their  texture,  the  interval  between  them  being  made  up  rf  areo- 
lar or  spongy  substance.  This  is  usually  called  diploS.  In  its 
original  acceptation  the  term  diploe  (hTKoog  double)  was  ap- 
plied to  the  two  plates  or  tables  of  the  cranial  bones,  together 
with  the  intervening  cellular  structure ;  subsequently  it  was  re- 
stricted to  the  latter  part  alone ;  but  it  is  now  commonly  ex- 
tended to  the  loose  tissue  of  all  broad  and  flat  bones.  The  in- 
ternal table  of  the  cranial  bones  is  more  dense  than  the  external, 
and,  from  being  also  more  thin  and  brittle,  it  is  called  vitreous 
(tabula  vitrea).  The  short  bones  are  made  up  for  the  most  part 
of  spongy  substance,  encased  by  a  thin  lamella  of  compact  tissue. 
These  diflTerences  arise  altogether  fit)m  the  mode  of  aggregation 
and  armngeraent  of  the  osseous  particles ;  for,  on  examination, 
the  composition  of  both  is  found  to  be  the  same,  being  made  up 
of  the  same  elements,  viz.  a  cellular  base,  in  the  areolae  of  which 
is  deposited  a  peculiar  earthy  salt. 
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These  constituents  may  be  separated,  so  that  each  may  be 
examined  by  itself.  If  a  bone  be  macerated  for  some  days  in  a 
dilute  acid,  the  saline,  or  inorganic  part  is  removed,  whilst  the 
organic  remains;  the  bone  is  thus  rendered  soft  and  flexible, 
but  retains  its  form,  its  weight  being  diminished  in  proportion 
to  the  quantity  of  saline  matter  taken  up  by  the  acid :  when 
reduced  to  this  state,  it  presents  no  appearance  of  any  particular 
arrangement  of  filwres,  but  by  a  continued  maceration  in  water 
it  may  be  resolved  into  layers,  each  of  which  will  be  found  to 
consist  of  a  series  of  fibres  aggregated  together.  If  the  process 
be  still  continued,  the  fibres  become  swollen  and  softened,  and 
present  an  areolar  texture,  analogous  to  that  of  cellular  tissue  in 
other  parts  of  the  body.  This  then  may  be  considered  as  form- 
ing  the  nidus  for  the  deposition  of  that  inorganic  substance  oii 
which  the  solidity  and  firmness  of  bone  depend.  If  a  cylindri- 
cal bone  be  examined  in  this  way,  its  central  portion  is  found  to 
consist  of  several  laminse,  super-imposed  one  on  the  other :  the 
external  one  is  continuous  throughout  its  whole  extent,  forming 
its  general  envelope ;  but  those  subjacent  to  it,  as  they  pass  from 
the  centre,  become  gradually  thinner,  and  turn  inwards  towards 
the  axis  of  the  bone,  becoming  continuous  with  the  lamellas 
which  divide  it  into  areolae  or  cells  (cancelli,  lattice-work).  In 
the  fiat  and  irregular  bones,  the  compact  structure  which  en- 
closes them  externally  sends  off  filaments  and  plates  to  divide 
their  interior  into  cells. 

26.  By  long  continued  boiling,  as  is  well  known,  a  large  part 
of  the  animal  matter  of  bone  is  extracted,  and  a  solution  ob- 
tained, which  concretes  on  cooling  into  a  gelatinous  mass. 
Again,  if  a  bone  be  exposed  to  heat  so  as  to  expel  all  the 
animal  matter,  it  is  rendered  brittle  and  light,  but  still  retains 
its  form ;  but  if  the  heat  be  raised  until  the  bone  becomes  red, 
it  undergoes  a  semi-fusion,  as  occurs  in  other  earthy  substances 
under  the  same  circumstances.  The  analysis  of  bone  affords 
the  following  results. 

According  to  Fcnircroy  and  Vattqtielin. 
Animal  matter        ....        51 
Phosphate  of  lime        ....     S7*7 
Carbonate  of  lime  .        .        .         10 

Phosphate  of  magnesia         ...       1 .3 

100 
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According  to  Berzelius* 

GartUage 31^.17 

Blood-yessels l.ld 

Fluate  of  lime        •        .        .        .  2 

Phosphate  of  lime       •         •         •  .51.04 

Carbonate  of  lime            *        •        •  11.30 

Phosphate  of  magnesia         •         .  •      1.16 

Soda^  muriate  of  soda^  and  water      •  1.20 


100 


The  general  results  of  these  analyses  serve  to  show  that  the 
fibrillsa  into  which  bone  may  be  divided  by  maceration,  consist 
of  a  cellular  tissue,  containing  in  its  areola  a  quantity  of  earthy 
salts. 

Respecting  its  ultimate  fibre,  several  fanciful  notions  have 
been  entertained  by  different  persons.  Thus,  it  was  considered 
by  some  to  consist  of  absorbent  vessels,  filled  with  phosphate  of 
lime.  Others  thought  it  to  be  made  up  of  lamellse  and  fibres, 
between  which  was  interposed  an  osseous  juice,  &c.  Such  gra-- 
tuitous  assumptions  serve  no  other  end  than  to  lead  inquiry  out 
of  the  true  path,  and  to  retard,  instead  of  promoting,  the  pro- 
gress of  useful  knowledge. 

Process  of  Ossification. — Of  all  the  systems  of  organs,  the 
osseous  is  that  which  arrives  latest  at  its  full  period  of  develope- 
ment,  the  progress  of  ossification  not  being  fully  completed  in 
the  different  parts  of  the  skeleton  until  about  the  sixteenth  or 
eighteenth  year;  sometimes  even  still  later.  From  its  first 
conmiencement  to  its  final  completion,  the  ossific  process  runs' 
through  three  distinct  states  or  conditions,  viz.  the  mucous,  car- 
tilaginous, and,  finally,  that  of  solid  bone.  But  though  these 
succeed  one  another  regularly,  it  would  be  a  mistake  to  suppose 
that  the  mucus  becomes  hardened  into  cartilage,  or  the  latter 
solidified  into  bone,  by  any  process  similar  to  transformation ; 
the  facts  observed  by  no  means  warrant  such  an  inference.  The 
change  coincides  with  an  alteration  in  the  mode  of  nutrition  in 
the  part,  in  consequence  of  which  bone  is  deposited  in  place  of 
cartilage. 

The  embryo,  at  the  earliest  periods  in  which  it  has  been  ex- 
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amined,  presents  no  distinction  of  parts,  all  being  equally  soft 
and  homogeneous.     So,  at  least,  it  has  appeared  to  the  greater 
number  of  those,  who  have  investigated  the  subject.     Sir  E. 
Home,  however,  states  that  certain  parts  are  distinguishable, 
even  so  early  as  the  eighth  day  after  conception.     Towards  the 
fourth  week,  the  consistence  of  the  parts  corresponding  to  the 
future  skeleton  is  sufficiently  increased  to  admit  of  their  being 
distinguishable  from  all  others,  and  their  outline  defined.     The 
vessels,  at  this  period,  convey  and  deposit  gelatine,  the  basis  of 
the  cartilaginous  state,  which  appears  to  be  completed  about  the 
eighth  week ;  for  it  is  about  this  period  that  the  deposition 
of  bone  begins  in  some  places.     The  cartilages  being  temporary 
substitutes  for  bone,  differ  from  it  in  many  respects.     They 
present  no  appearance  of  fibres  or  vessels,  h&ve  no  internal  cavity 
or  medullary  tissue ;  they  are  solid  and  homogeneous  in  their 
whole  extent,  but  possess  the  outward  form  of  bone,  and  are 
invested  by  a  fibrous  envelope  analogous  to  that  of  bone  (peri- 
chondrium).    There  is  another  peculiarity  which  deserves  no^ 
iice :  all  those  parts  of  the  cartilage  which  are  intended  to  be 
replaced  by  flat  bones,  viz.  of  the  skull,  face,  and  pelvis,  repre- 
sent a  continuous  layer,  without  any  perceptible  boundary  or 
•distinction,  and  the  fibrous  envelope  passes  uninterruptedly  over 
the  entire  surface ;  but  the  femur,  tibia,  clavicle,  and  humerus  are 
quite  distinct  and  accurately  defined :  the  latter,  it  will  be  recol-^ 
lected,  are  ultimately  to  be  connected  by  ligaments,  and  contri- 
bute to  form  the  movable  articulations ;  the  former  still  continue 
to  be  united  by  cartilage.     About  the  eighth  week,  the  carti- 
lage, which,  for  a  certain  time,  more  or  less  in  different  instances, 
occupies  the  place  and  performs  the  functions  of  bone,  becomes 
hollowed  into   iiregular  cavities,  and  shortly  afterwards  into 
t»nals  lined  by  vascular  membranes,  and  filled  by  a  mucila«- 
ginous  or  viscid  fluid ;  at  this  period  a  red  dot  appears  at  some 
particular  point,  and  ossification  iminediately  commences.     The 
spot  first  ossified  {punctum  osaificationis)  is  always  situated 
within   the   substance   of  the   cartilage,   never  at  its   surface. 
JBichat  was  of  opinion  that  the  vessels  were  not  developed  at 
ihis  period ;  that  they  existed  before,  but  circulated  only  whit^ 
fluids,  and  then  for  the  first  time  began  to  admit  red  globules) 
but,  be  that  as  it  may,  the  change  is  marked  by  the  admissiofi 
of  bipod  into  the  interior  of  the  cartilage,  aud  the  deposition  of 


50  GROWTH    OF   BONE. 

calcareous  matter,  both  appearing  to  be  coincident.  The  carti- 
lage appears  red  and  injected,  where  it  is  in  close  contact  with 
the  ossified  points ;  more  externally  it  is  somewhat  opaque,  and 
maxked  by  grooves  or  canals ;  in  the  next  remove  it  retains  its 
original  character,  presenting,  however,  in  a  few  points,  some 
vascular  canals  directed  towards  the  centre  of  ossification.  As 
the  process  proceeds,  the  osseous  point  increases,  as  well  by 
additions  externally,  as  by  interstitial  depositions;  whilst  the 
cartilage,  as  it  becomes  excavated  by  canals  and  cavities  lined  by 
vascular  lamellae,  diminishes  gradually  as  the  bone  increases,  and 
finally  disappears,  being  as  it  were  supplanted. 

This  is  to  be  considered  as  the  general  outline  of  the  process 
of  ossification.  The  time  of  its  commencement  and  completion 
varies  considerably  in  difiPerent  parts  of  the  skeleton.  The 
bones  first  formed  are  those  which  enclose  the  central  organs  of 
circulation,  and  of  the  nervous  system,  the  vertebrae  and  ribs 
being  developed  very  early.  The  long  bones,  viz.  clavicle, 
femur,  and  tibia,*  present  along  the  centre  of  their  shaft  a  broad 
ring  of  bone  at  the  earliest  moment  at  which  their  outline  can 
be  traced,  constituting  an  exception  to  the  general  principle, 
that  bone  is  deposited  in  the  first  instance  in  a  bed  of  cartilage. 
The  jaw-bones  and  clavicle  are  also  ossified  at  a  very  early  pe- 
riod ;  the  sternum,  pelvis,  and  extremities,  being  later,  which 
corresponds  with  the  order  of  their  appearance  and  the  date  of 
their  growth  in  the  animal  series.  From  the  claiss  of  fishes, 
upwards,  maxillae  are  developed  so  rapidly  as  to  be  completed 
very  early ;  so  are  the  clavicles  when  they  exist;  whilst  the  ster- 
num, pelvis,  and. limbs,  grow  tardUy,  and  in  many  instances 
remain  in  a  comparatively  rudimentary  state  through  life. 

In  reasoning  on  the  phenomena  of  ossification,  too  much  has 
been  attributed  to  the  periosteum :  its  importance  and  utility 
cannot  be  questioned,  when  we  consider  how  frequently  partial 
exfoliations,  or  even  total  necrosis  of  bones,  follow  as  a  conse- 
quence of  injuries  of  their  fibrous  investment.  Some  persons 
have,  however,  gone  farther  than  this,  and  have  even  contended 
that  it  is  the  periosteum  which  produces  bone,  as  if  the  fibrous 
membrane  acted  as  its  secreting  organ ;  but  it  may  be  said  that 
it  is  its  vessels  which  secrete,  and  not  the  membrane.  The 
vessels,  however,  belong  to  the  bone,  not  to  the  periosteum ; 

*  Hovrship,  Med.  Chir.  Transactions. 
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and  mofeover^  in  many  parts,  the  first  ossific  deposits  take  place 
in  the  centre  of  cartilage,  and  therefore  at  a  distance  from  that 
membrane. 

SEROUS    MEMBRANES. 

27.  Seroud  tissue,  or  membrane,  has  seyeral  synonyms,  viz.  tissu 
s^reux,  membrana  serosa,  pellucida.'-^The  structures  included 
under  this  head  are  so  named,  because  their  surfiice  is  constantly 
moistened  by  a  thin,  albuminous  fluid  resembling  the  serum  of 
blood  ;  their  form  is  that  of  a  shut  sac,  without  inlet  or  other 
interruption  to  its  continuity.  (Sacculi  occlusi,  *^  sacs  sans  ou« 
Terture.^^) — Each  is  a  delicate  membrane,  smooth  and  homoge-* 
neons  in  its  structure,  and  so  thin  as  to  be  transparent,  were  it 
separated  from  the  oigans  ot  parts  with  which  it  is  in  contact. 

A  membrane  which,  if  detached  and  distended,  would  resemble 
a  bladder  or  a  balloon,  (and  such  is  the  fact  with  regard  to  the 
serous  membranes),  necessarily  presents  two  surfaces.  Of  these 
the  inner  one  is  perfectly  smooth  in  its  natural  condition,  and 
lubricated  by  a  fine  halitus  exhaled  upon  it,  which  is  occasion- 
ally accumulated  and  condensed  into  the  fluid  form.  The  ex- 
ternal surface  is  rendered  rough  and  flocculent  by  a  number  of 
cellular  filaments,  which  pass  ofi^  from  it  to  the  contiguous 
viscera,  and  form  the  means  of  its  connexion  with  them.  In 
this  class  we  find  grouped  together  several  structures  which 
agree  in  possessing  the  conformation  and  character  here  indi- 
cated, and  in  exhibiting,  when  diseased,  nearly  the  same  forms 
of  organic  change,  though  no  direct  communication  subsists  be- 
tween them,  and  each  of  them  is  perfectly  insulated  firom  the 
others.  The  arachnoid  membrane,  which  invests  the  brain, 
lines  its  cavities,  and  is,  moreover,  prolonged  over  the  spinal 
cord,  belongs  to  the  class  of  serous  membranes ;  so  do  the  two 
pleursB,  which  invest  the  lungs,  and  the  proper  pericardium, 
which  encloses  the  heart ;  likewise  the  peritonssum,  which  is 
reflected  over  the  different  viscera  of  the  abdomen,  and  the  two 
processes  which  extend  from  it  upon  the  testes  (tunicas  vagina- 
les).  The  membrane  which  lines  the  anterior  chamber  of  the 
eye  and  secretes  the  aqueous  humour,  is  of  the  same  structure ; 
so  is  that  which  encloses  the  vitreous  humour,  viz.  the  hyaloid 
membrane,  and  also  the  capsule  of  the  crystalline  lens.  The 
inner  or  lining  coat  of  arteries  and  veins  presents  several  points 
of  similitude  to  those  here  enumerated. 

E  2 
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^.  As  serous  membianes  are  thus  placed  within  the  great  cavi-^ 
ties  of  the  body,  and  as  they  line  the  inner  surface  of  their  walls, 
and  surround,  at  the  same  time,  to  a  greater  or  less  extent,  the 
contained  parts,  anatomists  recognise  in  each  of  them  two  por- 
tions,—-one  investing  the  viscera,  the  other  reflected  upon  the 
walls  of  the  cavity.  Thus,  in  the  pericardium,  one  part  of  the 
serous  membrane  encloses  the  body  of  the  heart,  extends  for 
some  way  on  the  great  vessels,  and  then  passes  off  to  line  the 
fibrous  bag  which  retains  that  organ  in  its.  situation ;  so  that  it 
forms  a  single  sac,  one  part  of  which  is  doubled  within  the 
other.  This  is  strictly  true  with  regard  to  the  pericardium ;  it 
is  not  less  so  in  the  case  of  the  peritonaeum  and  arachnoid  mem-* 
brane,  though  from  their  extent,  and  the  great  complexity  of 
their  arrangement,  it  is  not  at  first  sight  easily  perceived.*  It 
is  the  investing  part  of  serous  membranes  which  gives  to  differ-^ 
ent  organs  their  shining  appearance ;  and  as  it  is  very  thin,  their 
colour,  form,  and  even  the  minute  inequalities  of  their  surface, 
are  distinctly  seen  through  it,  as  we  observe  when  examining 
the  heart,  brain,  lungs,  &c.  Though  these  structures  appear 
destitute  of  fibres,  or  of  any  assignable  internal  organisation, 
(being  what  Haller  considered  them,  merely  condensed  cellular 
tissue,)  still,  if  any  part  of  them  be  inflamed,  vessels  will  be 
traced  into  their  tissue.  It  requires  some  care  to  determine  this 
point  with  precision ;  for  the  vessels  which  ramify  in  the  sub-, 
serous  cellular  web  will  often  appear  to  run  in  the  membrane 
itself,  when  in  reality  they  are  external  to  it. 

S9.  Serous  membranes  allow  a  considerable  degree  of  disten-. 
sion  during  life,  as  we  see  in  cases  of  dropsy,  and  in  the  state 
of  pregnancy,  also  in  hemise ;  and  they  retract  slowly  when  the 
distending  cause  is  removed.  They  exhibit  no  animal  sensibi- 
Ety  in  their  natural  condition,  but  acute  pain  arises  when  inflam- 
mation is  excited*  They  confine  to  fixed  positions  some  oigans, 
for  instance,  the  large  intestine,  the  liver,  and  stomach;  in 
others,  as  the  small  intestines,  they  facilitate  movement  by 
means  of  the  smoothness  of  their  surface  and  the  fluid  which 
they  secrete.  By  being  reflected  from  one  viscus  to  another, 
they  necessarily,  in  the  intervening  spaces,  form  folds,  in  which 
the  vessels  are  conveniently  lodged,  and  by  which  they  are  in  a 

•  For  the  description  of  these  membranes,  and  of  their  various  folds,  see  the 
sections  on  Abdomen,  Thorax,  Brain. 
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manner 'guided  to  the  organs  which  they  supply.  It  must  be 
evident  that  these  membranes  cannot  completely  invest  at  every 
part  any  of  the  oigans  with  which  they  are  in  contact ;  each  o£ 
them  will  be  left  uncovered  at  the  points  of  reflection,  and  there 
the  vessels  can  enter  them  without  piercing  the  membrane,  or 
interrupting  its  continuity.  The  folds  or  duplicatures  of  peri- 
tonseum,  termed  omenta,  mesentery,  meso-cola,  afford  illustra* 
tions  of  what  has  been  here  stated.  There  is  but  one  exception 
to  the  general  principle  above  indicated,  viz.  that  serous  mem* 
branes  fonn  shut  sacs,  without,  interruption  to  their  continuity 
or  external  communication.  It  occurs  at  the  free,  or,  as  it  is 
technically  called,  *'  fimbriated,'*'  border  of  the  Fallopian  tubes 
in  the  female ;  for  there,  the  serous  investing  layer  is  continu- 
ous with  the  mucous  lining,  and  is  necessarily  open,  to  give 
passage  to  the  ovum. 

SO.  Are  serous  membranes  furnished  with  exhalent  vessels  to 
pour  out  the  fluid  which  moistens  them,  and  with  absorbents  to 
take  up  the  surplus  or  residue  of  it  ?  The  existence  of  such 
vessels  cannot  be  demonstrated ;  it  has  been  assumed,  in  order 
to  account  for  the  effusion  and  absorption  of  fluids,  which,  until 
lately,  were  conceived  to  be  inexplicable  on  any  other  hypothe- 
sis. It  is  now,  however,  clearly  demonstrable,  that  fluids  and 
gases  can  pass  through  organised  membranes  without  being  con- 
ducted across  them  by  exhalent  vessels.  If  a  piece  of  mem- 
brane, or,  what  will  answer  better,  if  the  caecum  of  a  common, 
fowl,  containing  a  few  drachms  of  milk,  of  a  solution  of  gum* 
arabic,  or  of  common  salt,  be  suspended  in  a  glass  filled  with 
water,  it  will  be  found  that  in  a  few  hours  the  water  has  entered 
the  intestine,  and  ascended  within  its  cavity  until  it  overflows 
at  the  top.  But  if  the  mode  of  experimenting  be  altered, — ^if, 
whilst  the  intestine  is  filled  with  pure  water,  the  fluid  in  which 
it  is  suspended  be  rendered  specifically  heavier  by  the  addition 
of  any  saline  substance,  the  direction  of  the  current  will  be 
reversed ;  it  will  flow  outwards  from  the  interior  of  the  mem- 
brane. Thus,  in  the  former  case,  there  is  a  passing  into  the 
interior  of  an  organised  structure,  which  M.  Dutrochet  calls 
endosmosis  (sphog^  inward ;  offffJbog^  effort) ;  in  the  latter,  the 
tendency  is  in  the  opposite  direction,  therefore  called  exosmoais 
(sl^,  outward ;  offffjbog).  But  though  the  stream  seems  thus 
to  run  altogether  from  the  rarer  to  the  denser  fluid,  yet  WQ  find 
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that  a  minor  cturent  exists  in  the  opposite  direction.  If  a  solu- 
tion of  prussiate  of  potash  be  enclosed  within  the  intestine, 
endosmosis  takes  place  rapidly,  and  at  the  some  time  exosmosis 
goes  on,  but  in  a  slight  degree,  which  may  be  proved  by  adding 
a  few  drops  of  muriate  of  iron  to  the  external  fluid,  when  it  will 
be  found  to  have  received  some  of  the  salt  of  potash.  Gases 
also  percolate  membranes,  and  in  a  determinate  direction.*  If 
a  bottle,  with  a  wide  mouth,  be  filled  with  carbonic  acid,  and 
closed  at  top  with  a  layer  of  Indian  rubber,  exosmosis  will 
Occur ;  for  the  membrane  will  become  depressed  into  the  glass, 
showing  that  the  carbonic  acid  escapes  out  of  it,  though  it  has 
to  go  contrary  to  its  gravity.  If  the  experiment  be  reversed, 
by  placing,  under  a  receiver  filled  with  carbonic  acid,  a  bottle 
containing  atmospheric  air,  closed  in  by  a  membrane,  endosmosis 
will  occur ;  for  the  cover  becomes  distended  and  elevated,  show- 
ing that  the  carbonic  acid  has  a  tendency  to  pass  in  that  direc- 
tion in  which  the  atmospheric  air  is  placed.  Mere  gravity  or 
density  does  not  determine  the  direction  of  the  current.  The 
chemical  composition  of  the  substances  employed  appears  to 
exert  an  influence  on  the  result;  so  also  does  the  galvanic 
agent. 

SYNOVIAL    MEMBRANES. 

31.  Synovial  membrane  (membrana  synovialis,  tissu  synovial). 
««-Under  this  head  are  included  the  lining  membranes  of  all  the 
articulations  in  the  body,  together  with  a  great  number  of  secret- 
ing sacs,  (bursa  mucoaai)  which  occur  in  various  parts,  more 
particularly  in  those  which  are  subject  to  motion  and  pressure. 
The  secretion  poured  out  by  both  is  quite  the  same,  though  the 
names  given  to  them  would  imply  a  diflTerence ;  and  the  pur- 
poses which  they  serve  in  the  economy  are  also  the  same,  viz. 
that  of  facilitating  motion,  and  preventing  the  injurious  effects  of 
friction,  by  means  of  the  fluid  which  they  secrete.  Synovial 
membranes,  like  those  of  the  serous  class,  are  shut  sacs,  without 
perforation  or  interruption  of  their  continuity.  They  may  be 
divided  into  two  groups — ^first,  those  which  are  enclosed  within 
joints,  and  as  such  are  called  articular;  second,  those  which 
are  applied  round  tendons,  where  they  slide  over  projecting 
bony  surfaces,  or  within  sheaths ;  from  which  qircumstance  they 

*  Faust  and  Mitcliell.    American  Journal  of  Medical  Sciences,  No.  13. 
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are   often   named  vaginal,  or  thecaly  (fifjxtj^  a  receptacle  or 
sheath). 

Articular  synovial  membranes, 
82.  Each  articular  synovial  membrane  lines  the  fibrous  struc- 
tures which   connect  the  component  parts  of  the  joint,  and 
is  reflected  over  the   smooth   extremities  of  the  bones.      If 
a  tendon  passes  across  a  joint,  as  that  of  the  biceps  muscle 
does  in  the  shoulder,  or  if  a  ligament  lies  within  it,  as  we 
see  in  the  hip-joint,  it  is  enclosed  within  a  tubular  sheath 
derived  from  the  sjmovial  membrane.     Membranous  processes 
and  prolongations  are  found  in  some  joints,  attached  by  one 
extremity,  the    other   being  loose  and  floating.     They  con- 
sist of  duplicatures  of  the  synovial  membrane  enclosing  some 
adipose  tissue,  together  with  delicate  vessels.     These  were  at 
one  time  called  glands  of  Havers,  after  an  anatomist  of  that 
name,  who  supposed  them  to  be  of  a  glandular  structure,  and  to 
secrete  synovia;  but  this  fluid  is  now  known  to  be  produced 
from  the  whole  surface,  and  not  by  any  particular  glands  or 
ibllicles.     As  to  the  properties  of  the  tissue  under  consideration, 
we  find  it  to  be,  wherever  it  is  situated,  soft,  thin,  pale,  and 
i^emi-transparent,  admitting  of  distension   by  the  effusion  of 
fluid,  as  in  hydrops  articuli,  and  capable  of  a  slow  contraction 
when  absorption  takes  place.     It  possesses  little  or  no  sensibility 
in  its  natural  condition,  but  produces  severe  suffering  when 
attacked  by  acute  inflammation. 

Vaginal  synovial  membranes, 
S3.  The  vaginal  synoYisl  membranes  are  so  placed  with  regard 
to  tendons,  where  they  slide  upon  one  another^  or  over  pro- 
jecting points   of  bones,  that    they  are  named   the   synovial 
membranes  of  tendons.     They  were  formerly  considered  more 
analogous   to   the  mucous   than  to  the  serous  class   of  mem- 
branes, and  hence  they  were  called  ^'  membranse  mucosae  ten- 
dinum.'*'*     They  were  also   not   un&equently   called  capsules, 
sheaths,    synovial    bursas.      They    are    enclosed    within    the 
sheaths  of  tendons,  and  necessarily  assume  the  tubular  form, 
or,  rather,  each  of  them  represents  two  tubes  placed  one  with- 
in the  other,   and   continuous  at  their  extremities ;  of  these^ 
that  which  is  internal  surrounds  the  tendon,  whilst  the  outer 
one  lines  the  fibrous  sheath  which  retains  it  in  its  situation. 
Vaginal  synovial  membranes,  however  closely  they  may  agree 
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in  stetuctUTe  and  use,  present  many  varieties  in  extent  and  form. 
Prom  the  large  tubes  which  encompass  the  great  tendons  at 
the  malleoli  to  the  small  sheath  which  invests  the  tendon  of  the 
isuperior  oblique  muscle  of  the  eye,  we  trace  numerou«  gradations 
in  their  size  and  general  conformation.  Their  number  is  consi- 
derable; about  a  hundred  pairs  may  be  counted. 

Bursa  Mucosa. 

34.  Those  simple  secreting  structures,  ordinarily  known  as 
*' Bursse  mucosffi,"  **  mucilaginous  bursse,*"  "subcutaneous  bur- 
fiae,''*  may  with  more  propriety  be  called  vesicular  synovial  sacs, 
a  phrase  which  sufficiently  expresses  their  real  character  and  form. 
They  are  very  numerous ;  Monro  described  140,  and  Rosen- 
miiller  has  since  considerably  increased  the  list.     We  find  a 
structure  of  this  sort  (which  may  be  considered  as  a  provision  to 
lessen  the  effects  of  fiiction),  where  a  bone  moves  over  a  liga- 
inent,  as  the  acromion  does  upon  the  capsule  of  the  shoulder- 
joint  ;  where  a  tendon  slides  upon  a  ligament,  as  that  of  the 
psoas  and   iliacus  does  over  the  capsule  of  the  hip ;  where  a 
bone  freely  moves  beneath  the  skin,  as  is  the  case  with  the 
patella ;  or  a  prominent  process,  such  as  the  great  trochanter, 
tinder  a  muscle.     The  form  and  structure  of  bursas  may  be  dis- 
tinctly traced  when  distended  with  fluid,  or  by  inflating  theni 
with  air.     It  may  then  be  shown  that  the  cavity  of  the  sac, 
whatever  its  size  may  be,  which  is  exceedingly  variable  in  dif- 
ferent instances,  is  rounded,  and  that  its  area  is  crossed  by  seve- 
ral partitions  dividing  it  into  cellules,  none  of  which  however 
are  complete,  as  they  all  communicate  fireely.     The  wall  of  the 
cavity  is  thin;  but  of  sufficient  strength  to  prevent  the  diffusion 
of  its  contents  into  the  surrounding  cellular  tissue. 
-   Various  gradations  may  be  traced  in  bursae,  from  the  more 
enlarged  and  complete  forms  of  them  here  indicated,  to  that  in 
which  they  scarcely  differ  from  slightly  enlarged  or  elongated 
cellules  of  cellular  tissue.     In  several  parts  where  much  fireedom 
Qf  motion  exists  between  the  skin  and  under-lying  prominences, 
whether  of  bone,  tendon,  fibro-cartilage,  and  occasionally  of 
movable  tumours  accidentally  developed,  we  find  the   subcu- 
taneous cellular  tissue  loose  and  extensible,  with  its  cellules  more 
or  less  elongated,  and  their  walls  more  distinct  and  membrani- 
form ;  ^it  is  so  in  the  neck,  where  the  prominence  of  the  thyroid 
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cartilage  .8li(k8>  freely  up  and  down  under  the  skin ;  and  in  tbe 
ejctieioitieB,  where  the  prouunencea  of  the  digital  articulations 
move  so  constant  and  freely  beneath  the  tegument.  Hence  ve 
see  how  readily  bursse  may  be  produced,  as  in  those  cases  of 
unreduced  dislocations  where  the  tendons  slide  over  bones; 
instances  of  this  have  been  frequently  seen  in  such  accidents  at 
the  shoulder-joint. 

TEGUMENTARY   MEMBRANE    (EXTERNAL). 

85.  The  tegumentary  membranes,  as  their  name  implies  (tegere^ 
to  cover,)  encase  the  whole  surface  of  the  body,  and  are  also 
prolonged  into  its  interior,  so  as  to  line  all  those  cavities  and 
passages  which  are  in  contact  with  external  agencies.  This 
gives  rise  to  a  very  natural  division  of  them  into  external  and 
internal,  or,  in  other  words,  into  skin  and  mucous  membrane. 

The  skin  (cutis,  pellis,  common  integument,  tissu  dermoid,) 
presents  the  same  form  and  extent  as  the  body  which  it  covers, 
and  follows  all  its  inequalities,  whether  they  be  elevations  or 
depressions.  It  is  a  compound  structure  made  up  of  three  lay- 
ers, viz.  corium,  rete  mucosum,  and  cuticle. 

The  Corium. 

S6.  The  corium  (cutis  vera,  iegf/iCt)  forms  the  basis  or  prin- 
cipal part  of  the  skin ;  it  is  much  thicker  than  the  others, 
and  gives  them  support,  as  it  is  subjacent  to  them.  By  ma- 
ceration, its  tissue  becomes  softened,  and  in  a  manner  unra- 
velled ;  it  will  then  appear  to  be  made  up  of  dense  filaments, 
crossing  in  various  directions  so  as  to  enclose  spaces  or  areola. 
These  are  of  considerable  size  at  the  inner  or  attached  surface  of 
the  membrane,  where  granules  of  adeps  project  into  them,  but 
gradually  diminish  towards  the  outer  surface,  where  the  texture 
becomes  so  close  and  dense  as  to  be  considered  by  some  anatom- 
ists as  a  separate  layer,  which  they  have  named  "  textus  papil- 
laris." But  though  there  are  no  adequate  grounds  for  such  a 
subdivision,  the  term  'employed  expresses  a  fact  which  deserves 
attention,  viz.  that  the  surfece  is  not  quite  smooth  or  homogene- 
ous, but  is  studded  with  a  number  of  minute  projections  called 
papillss. 

The  corium  when  examined  by  itself  is  pale  or  dull  white, 
whatever  be  the  tinge  which  the  tegument  presents  in  different 
race&  of  men  or  in  individuals  during  life.     Any  changes  of  tint 
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wliicb.  are  observed  to  occnr  in  it,  are  evidently  owing  to  different 
degrees  of  vascularity  or  of  injection,  as  we  see  in  the  state  of 
blushing,  and  in  the  rosy  hue  of  health  as  contrasted  with  the  pal- 
lor of  disease.  Its  thickness  varies  considerably,  being  in  some 
parts  not  more  than  a  quarter  of  a  line,  in  others  a  line  and  a 
half  or  more.  Thus  it  is  very  thin  in  the  eyelids,  on  the 
mammae  and  axillae  ;  it  is  thicker  at  the  back  part  of  the  trunk 
than  in  front,  and  at  the  outer  than  at  the  inner  side  of  the 
limbs ;  and  acquires  its  greatest  thickness  on  the  palms  of  the 
hands  and  soles  of  the  feet.  As  the  fluids  which  it  contains 
evaporate  after  death,  it  becomes  hard,  yellow,  and  elastic.  It 
is  extensible,  as  we  see,  when  tumours  become  developed  under 
it,  or  in  pregnancy  and  hydropic  affections ;  when  the  distend- 
ing cause  is  removed,  it  slowly  retracts.  It  contains  a  great 
quantity  of  gelatine;  on  this  its  capability  of  being  tanned 
depends;  and  on  its  great  tenacity  its  usefulness  in  the  arts 
when  brought  to  the  state  of  leather. 

87.  When  proceeding  to  examine  the  structure  of  the  corium, 
a  small  piece  may  be  detached  from  some  part  where  it  is  thick 
and  highly  developed ;  for  instance,  from  the  bulb  of  the  thumb, 
or,  still  better,  from  the  under  surface  of  the  heel.  By  macera- 
tion in  water  for  some  while,  the  cuticle  and  rete  mucosiim  admit 
of  being  easily  removed;  after  which,  by  immersion  in  hot  water 
for  a  few  minutes,  the  papillary  projections  upon  the  outer  sur- 
face are  rendered  more  distinct.  The  inner  surface  may,  in  the 
next  place,  be  sliced  away  so  as  to  leave  merely  the  outer  stra- 
tum rendered  so  thin  as  to  be  translucent.  If  in  this  state  it  be 
placed  under  the  miscroscope,  its  papillary  surface  will  present 
the  appearance  indicated  in  fig.  4 ;  first,  a  number  of  minute 
conical  elevations  are  seen,  most  of  them  slightly  inclined  to- 
wards their  summits :  next,  it  will  be  observed,  that  these  are 
not  scattered  irregularly ;  on  the  contrary,  they  are  disposed  in 
rows  or  lines,  A :  as  here  drawn,  the  lines  appear  to  be  straight, 
but  in  their  natural  position  they  represent  curves  in  some 
parts,  as  on  the  bulbs  of  the  fingers ;  they  are  more  or  less  oblique 
in  others,  as  in  the  palm  of  the  hand ;  or  they  are  transverse,  as  on 
the  wrist.  "  These  conical  papillae  (observes  Prochasca)  are 
disposed  in  curved  lines,  so  that  on  each  line  there  is  a  double 
row  of  papillae,  between  which  minute  holes  ure  observed,  cor- 
responding with  the  pores  visible  in  the  epidermis,   through 
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wliicfa,  vihen  the  hand  perspires,  we  can  see  the  drops  of  sweat 
to  issue."*'  When  looking  at  a  piece  of  corium  so  prepared,  and 
placed  as  here  indicated,  the  summits  of  the  papillae  present  an 
appearance  not  very  unlike  that  given  by  the  summits  of  bicuspid 
or  molar  teeth,  as  they  are  passing  through  the  gums  in  the  in* 
fantile  state. 

The  papillae  are  thus  set  in  raised  lines  of  the  corium,  fig.  4,  A, 
separated  from  one  another  by  linear  depressions  or  furrows,  t. 
Each  raised  line,  however,  is  not  a  continuous  ridge  ;  it  is  inter- 
sected from  point  to  point  by  transverse  lines,  k.  Now  the 
latter  may  be  called  interpapilkry,  from  their  being  interposed 
between  the  papillae  ;  and  the  former,  interlinear.  Each  interpa- 
pillar  furrow  will  be  observed  to  be  slightly  depressed  at  its 
middle,  and  at  this  point  there  is  a  minute  pore  or  aperture 
which  gives  passage  to  a  sudoriferous  duct,  as  seen  fig.  7,  p. 

38.  When  about  to  examine  the  structure  of  the  papillae,  a 
small  slip  as  thin  as  it  can  be  taken,  may  be  detached  from  the 
edge  of  a  piece  of  skin,  selected  as  already  intimated.  A  cataract 
knife  will  be  found  useful  for  such  purposes.  This  slice  may 
be  laid  on  a  small  piece  of  glass,  and  viewed  with  a  single  lens, 
say  of  the  tenth  of  an  inch  focus.  It  will  present  the  appear- 
ance indicated  in  fig.  5,  where  the  papillae  are  seen  in  a  row, 
corresponding  with  the  ridge  or  linear  elevation  in  the  corium, 
already  noticed ;  when  examined  in  this  way,  they  do  not  all 
appear  of  the  same  size.  This  may  be  owing  to  the  displace- 
ment of  the  structure  from  its  natural  connexions,  or  to  the 
want  of  its  usual  degree  of  vascular  turgescence ;  investigations 
of  this  kind  cannot  be  conducted  without  such  displacement. 
Now,  in  each  papilla  we  can  recognise  as  constituents,  1.  the 
corium  raised  into  a  minute  summit  corresponding  with  the  pa- 
pilla. 2.  Capillary  vessels  which  ramify  freely  in  the  corium 
and  around  the  nerve,  but  reach  no  &rther  than  its  papillary 
surface ;  for  if  a  part,  say  a  finger,  be  minutely  injected,  the 
capillaries  will  be  found  to  curve,  form  arches,  and  return  into 
the  veins.  3.  The  nerves  of  the  skin,  when  traced  in  the  sub- 
cutaneous adipose  tissue,  present  the  same  characters  as  else*, 
where ;  but  as  they  enter  the  corium  they  gradually  become, 
softer  and  present  a  waving  appearance,  and  this  seems  to  in- 
crease as  each  filament  passes  into  its  papilla.  It  is  difficult  to 
say  how  it  terminates,  whether  it  becomes  soft  and  stripped  of  its 
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lieurilema,  or  whether  it  curves  and  fonni^  a  loop ;  be  this  lis  it 
may,  the  nerve  reaches  the  summit  of  the  papilla,  still  without 
piecing  it, 

39.  Sudoriferous  ducts. — When  noticing  the  appearance  of 
the  papillae  and  their  arrangement,  mention  was  made  of  the  fact, 
that  in  each  interpapillar  furrow  a  minute  pore  existed  which 
transmits  a  sudoriferous  duct.     These  ducts  are  easily  shown  by 
carefully  raising  and  folding  back  the  epidermis  of  a  piece  of 
skin  for  some  time  macerated ;  as  it  is  slowly  drawn  back,  small 
filaments  will  be  observed  along  the  line  of  reflection  passing  ftom 
the  coriumi  through  the  rete  and  epidermis,  as  represented  fig. 
7,  p.     These  filaments  are  the  ducts  ;  they  are  tortuous,  they 
admit  of  being  stretched ;    when  torn,  they  retract  instantly, 
being  highly  elastic.     They  pierce  the  epidermis  obliquely,  and 
terminate  by  open  pores  upon  its  surface,  as  shown,  fig.  8,  r. 
As  the  sudoriferous  ducts  eliminate  from  the  system  an  exdre- 
mentitious  fluid, — ^the  perspiration — it  will  be  asked,  how  do 
they  commence,  or  whence  do  they  receive  this  fluid?     Is  it 
from  the  capillary  net-work  of  the  corium  ?     If  so,  the  perspira- 
tion must  exist  already  formed  in  the  blood.     Analogy  with 
other  fluids,  such  as  the  bile  and  urine,  would  lead  us  to  infer,  a 
priori,  that  the  perspiration  is  elaborated  by  a  distinct  appara- 
tus, not  of  course  accumulated  into  a  mass,  like  the  secreting 
organs  of  the  fluids  just  mentioned,  but  difiPiised  in  the  form  of 
separate  particles  or  granules,  and  lodged  in,  or  just  under,  the 
tegument.     The  duct,  after  piercing  the  corium,  is  traced  to  a 
small  oblong  vascular  gland-like  mass,  which  lies  embedded  in 
the  subcutaneous  adipose  matter,  and  which  appears  to  be  the 
immediate  secerning  organ  of  the  perspired  fluid. 

40.  Lj/mphatics. — Besides  the  blood-vessels,  nerves,  and  sudo- 
riferous ducts,  lymphatic  vessels  exist  abundantly  on  the  akin. 
Whilst  injecting  the  lymphatics  of  the  lower  limb  with  mercury, 
the  fluid,  after  filling  the  glands"  of  the  groin,  will  often  pass 
inwards  towards  the  penis  and  scrotum,  creeping  for  a  while 
under  the  skin  ;  they  then  enter  its  texture,  and  ramify  so  freely 
as  to  represent  a  close  and  intricate  net-work.  In  this  way  they 
are  injected,  contrary  to  the  natural  course  of  the  fluids  which 
circulate  in  them,  and  consequently  in  opposition  to  the  valves 
if  there  be  any.  The  valves  appear  to  be  complete,  and  to 
oflfer  resistance  to  this  process  in  the  primary  and  secondary 
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vessels  of  this  order,  but  at  their  peripheral  and  capillary  rami- 
fications the  Yalvnlar  apparatus  becomes  less  and  less  perfects 
This  is  indicated  in  fig.  9,  where  no  appearance  of  valves  is 
traceable  in  the  minute  branches,  though  it  is  sufficiently  dis* 
tinct  in  the  larger  efferent  vessels  passing  from  the  part.  All 
these,  however,  were  injected  by  Mr.  Wilson  contrary  to  the 
course  of  the  circulation,  so  that  the  valves  gave  no  resistance. 
But  it  does  not  follow  that  they  are  equally  inefficient  in  the  liv- 
ing state  when  the  vessels  possess  their  natural  contractile  power. 

If  these  vessels  be  regarded  as  inhalent  or  exhalent,  how  do 
they  commence  ?  Some  have  said,  that  they  begin  with  pores, 
opening  on  the  surface,  perhaps  from  confounding  them  with  the 
sweat-ducts,  or  from  supposing,  according  to  theoretic  views, 
t^hat  there  must  be  openings  to  admit  of  the  entrance  or  exit  of 
fluids.  The  uniform  results,  however,  of  injections  seem  to  me 
to  {]iix>ve  that  these  vessels,  like  blood-vessels,  at  their  periphera,! 
expansion,  which  may  be  regarded  as  their  commencement,  form 
an  extensive  net-work,  and  that,  whatever  passage  of  fluids  takes 
place  into  or  out  of  them  must  be  by  percolation  or  imbibition., 
and  not  by  any  capillary  movement  through  pores. 

The  rete  mucosum. 

41.  The  rete  mucosum  appears  at  first  as  a  glairy  exudation  be- 
tween the  corium  and  cuticle,  adhering  to  both,  particularly  to 
the  former.  Malpighi  (after  whom  it  has  been  called  rete  Mal- 
pighi;  corpus  mucosum — ^rete  glutinosum  Malpighianum,)  stated 
it  to  consist  of  soft  fibres,  so  arranged  as  to  form  a  net-work. 
It  is  more  and  more  distinct,  in  proportion  as  the  skin  is  of  a 
darker  hue,  so  that  it  is  very  easily  demonstrated,  in  the  dark 
races.  When  a  blister  has  been  applied  to  the  skin  of  a  negro, 
if  it  be  not  very  stimulating,  the  cuticle  alone  will  be  raised  in 
about  twelve  hours.  After  this  is  detached,  the  exposed  surface, 
appears  covered  with  a  dark  coating.  But  if  the  blister  has  been 
very  active,  another  layer,  of  a  dark  colour,  comes  away  with  it.. 
This  is  the  rete  mucosum,  which  gives  to  the  different  races  of 
mankind  their  various  shades  of  colour ;  for  the  other  two  layers 
of  the  tegument  are  pale  and  colourless,  as  we  see  when  their 
separation  is  effected  by  maceration  after  death,  or  by  vesicating 
the  living  surface. 

The  nature  of  the  stratum  which  is  thus  found  interposed  be- 
tween corium  and  cuticle  has  given  rise  to  much  discussion. 
Nerves  cannot  be  traced  into  it,  nor  has  any  process  of  injection 
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shown  blood-vessels  within  it  in  the  healthy  state.  It  appears 
to  be  a  semi-fluid  deposit  or  secretion,  rather  than  an  organised 
substance :  some  persons,  however,  consider  it  to  be  a  partially 
oiganised  cellular  tissue,  containing  in  its  areolae  a  dark  sub- 
stance resembling  the  pigmentum  nigrum  of  the  eye  ;  others,  as 
Oautier  and  Dutrochet,  go  so  far  as  to  resolve  it  into  four  layers 
placed  one  over  the  over.  In  the  white  races  the  rete  not  only 
loses  all  colour,  but  becomes  so  thin,  that  it  is  diiBcult  to  de- 
monstrate it ;  indeed,  some  eminent  anatomists,  Bichat,  Chaus- 
sier,  and  Dr.  Gordon,  &om  these  circumstances,  denied  its  ex- 
istence altogether.  But  we  generally  find,  on  attentive  exami- 
nation, a  viscid,  semi-fluid  stratum  occupying  the  situation  of 
the  rete,  which,  however,  is  soft  and  glairy,  and,  most  probably, 
a  secretion  produced  by  the  vascular  surface  of  the  cutis,  or  by 
a  special  apparatus. 

42.  M.  Breschet  is  disposed  from  various  considerations  to  take 
the  rete  and  the  cuticle  together,  and  to  regard  them  as  strata  of 
corneous  structure  deposited  upon  the  corium.  "  Nous  consi- 
derons  ici  comme  epiderme  toute  Tepaisseur  de  la  coudie  cem^e 
qui  est  situee  aa  dessus  du  derme,  et  qui  est  tiaversee  par  plusieurs 
oigans.  Le  feuillet  le  plus  exteme  de  cette  substance  comee 
eonstitue  la  cuticule  ou  Tepiderme  proprement  dit  de  beaiicoup 
d^auteurs.''^  [Recherehes  sur  la  structure  de  la  peau,  p.  88 
note.]  We  still  however  shall  continue  to  consider  these  two 
lamellse  as  sufficiently  distinct  to  retain  them  as  separate  struc- 
tures and  to  treat  of  each  separately.  Though  the  rete  possesses 
neither  nerves  nor  blood-vessels,  (we  have  already  stated  that 
both  these  reach  no  farther  than  the  papillar  surface  of  the 
corium,)  still  vessels  of  another  kind  are  recognised  by  M. 
Breschet  himself  as  existing  in  it,  and  which  he  considers  to  be 
analogous  to  lymphatics,  and  to  constitute  an  inhalent  apparatus. 
Now,  as  nothing  of  this  kind  exists  in  the  epidermis,  we  may 
consider  this  circumstance,  together  with  its  scale-like  texture  and 
diflference  of  colour,  sufficient  to  distinguish  it  from  the  rete. 

When  a  piece  of  skin  has  been  sufficiently  macerated  to  allow 
the  cuticle  and  rete  to  be  detached  (having  selected  a  part  where 
the  cuticle  is  thickened),  we  can  readily  see  the  rete  as  a  distinct 
layer,  particularly  if  the  piece  so  prepared  be  placed  in  spirit,  so 
as  to  corrugate  it  a  little.  The  rete,  soft  and  thin,  appears  as  if 
it  had  been  moulded  upon  the  corium  ;  it  takes  an  exact  impres- 
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sion  ,of  its  lines  and  ridges  and  papillae,  as  represented  in  fig.  8. 
Now  when  in  raising  the  rete  and  epidermis,  in  order  to  see  the 
sweat-ducts,  as  shown  in  fig.  7,  we  can  with  the  aid  of  a  glass 
recognise  other  tubes  which  are  distinguished  from  the  ducts 
by  their  smaller  size,  by  anastomosing  with  one  another,  so  as  to 
form  a  net-work  (which  the  ducts  never  do).  Moreover,  they 
are  not  tortuous,  nor  do  they  pierce  the  epidermis.  Some  off- 
sets or  efferent  vessels  issue  from  this  net-work,  and  pierce  the 
corium  close  to  the  pore  which  transmits  the  sweat-duct,  and  ap- 
pear to  terminate  in  the  venous  capillaries  of  the  corium. 
Within  the  meshes  thus  formed  is  deposited  that  soft,  glairy, 
mucus-like  deposit  which  gives  to  the  tegument  its  different 
shades  of  colour.  Is  this  product  exuded  by  the  vessels  here 
noticed,  or  by  the  capillary  vessels  of  the  corium;  or  is  it 
secreted  by  a  distinct  apparatus.'^  M.  Breschet  describes  and 
delineates  two  distinct  secerning  organs,  one  for  the  mucus 
which  he  terms  blennogenous  (^Xmoc  mucus,  yevmej  I  pro- 
duce), and  the  other,  for  the  colour,  chromatogenous  (%f»ja»a 
colour,  yBvyaai).  Those  which  produce  the  mucus  he  describes 
as  minute  red  glands  (petites  glandes  rougeatres)  placed  just 
under  the  corium,  embedded  amongst  adipose  vesicles.  From 
the  summit  of  each  a  duct  issues  which  pierces  the  corium  and 
opens  upon  its  surface.  The  colour-producing  apparatus  Bres- 
chet places  towards  the  outer  surface  of  the  corium  beneath  and 
between  the  papillary  ridges,  and  in  the  depth  of  the  interlinear 
furrows.  The  secreted  product  is  poured  into  the  grooves  by 
minute  ducts. 

The  cuticle, 
43,  The  cuticle  (cuticula,  epidermis,  scarf-skin)  is  the  outer  lay- 
er of  the  tegument.  Though  very  thin  in  most  parts,  it  becomes 
thick  and  indurated  in  the  soles  of  the  feet,  or  wherever  it  is 
habitually  subjected  to  pressure.  Its  inner  surface  is  connected 
with  the  rete  mucosum  and  corium  by  delicate  filaments  and  by 
the  sweat-ducts,  but  can  be  readily  separated  from  them  by 
decoction  or  maceration  :  the  external  surface  presents  a  number 
of  narrow  lines  or  ridges,  which  make  it  appear,  when  examined 
with  a  glass,  rugged  and  uneven  t  This  observation  seems  to 
have  led  to  an  opinion  entertained  by  some  anatomists,  namely^ 
that  the  cuticle  consists  of  scales,  or  lamellae,  disposed  like 
those  of  fishes  or  imbricated.     The  raised  lines  here  noticed, 
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fig.  8,  9,  correspond  with  those  of  the  corium ;  thc^r  dici((i|ioD 

varies,  being  more  or  less  curved,  oblique,  or  trans  vezseii,  m  mt^f 
at  once  be  seen  by  viewing  them  with  a  lens  upon  the  endfe  of 
the  fingers,  the  palm  of  the  hand,  and  then  at  the  wrist.  T^eae 
lines  are  separated  by  furrows,  which  are  depressed  into  thosft 
of  the  corium,  the  rete  interposing.  These  interlinear  fur- 
jrows  are  intersected  by  transverse  ones,  in  the  middle  of  ejibh 
^f  which  we  can  readily  see  with  the  aid  of  a  glass,  and  often 
with  the  unassisted  eye,  a  minute  porous  depression  or  infun- 
dibulum  (fig.  8,  r),  where  the  sweat-duct  terminates.  As 
the  epidermis  is  very  thin,  its  inner  surface  presents,  when  raised 
from  its  connexions,  the  reverse  of  these  elevations  and  depres- 
sions :  fig.  7,  wi,  n.  This  view  of  it  shows  that  it  is  so  deposited 
upon  the  papillary  surface  of  the  corium,  as  to  form  a  mould 
representing  all  its  elevations  and  depressions.  This  is  seen 
more  distinctly  if  the  epidermis  be  slightly  corrugated  by  ira- . 
mersion  in  spirit  or  solution  of  alum.  When  first  exuded, 
it  resembles  a  thin  pellicle  of  mucus  laid  upon  the  surface ;  ii  ^ 
gradually  dries  and  loses  its  semi-fluid  appearance,  whilst  its 
lines  and  ridges  become  apparent.  We  can  easily  trace  the 
steps  of  these  changes,  if  we  note  what  takes  place  when  it  is  re- 
produced upon  a  part  that  has  been  blistered.  When  the 
cuticle  is  detached  and  laid  in  water,  for  some  while  its  inner 
surface  appears  smooth  and  uniform.  This  is  owing  to  its 
being  stretched  by  the  process  to  which  it  is  subjected.  More- 
over, even  the  pores  through  which  the  sweat-ducts  pass  are 
invisible  ;  hence  many  anatomists  have  denied  their  existence* 
Beclard  says  that  he  charged  a  shred  of  epidermis  with  a  colun\n 
of  tnercury,  *  about  the  weight  of  one  atmosphere,  and  yet  could 
not  perceive  any  proof  of  its  being  porous.  This  is  explicable 
by  reference  to  a  fact  above  stated  with  regard  to  the  sweat-ducts, 
viz.  that  they  are  so  elastic,  that  when  stretched  they  retract 
forcibly,  and  contract  their  calibre  so  as  eflTectually  to  close, thp 
poTosities.  As  the  epidermis  is  insensible,  and  without  vessels 
or  nerves,  "we  may  liken  it  to  a  dry  varnish,  which  protects  the 
sentient  surface  of  the  corium  from  irritation  ;    moreover,  it 

*  1 

lessens  evaporation,  and  impedes  if  it  does  not  altogether  resist 
the  absorption  of  injurious  substances.  '      '         ,\ 

The  hairs,  \ 

44.  To  the  skin  axe  attached,  as  appendages,  the  hairs  and  . 
nails;  •       1    • 
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tfmr9  (criiie»>  pili)  are  slender,  conieBl,  homy  fikmentSy 
1f%k&  IB  many  ftaimals  cover  nearly  the  whole  body;  but  in 
man  are  principally  developed  upon  the  scalp,  pubes,  and  chin. 
Eadi  baar  conoats  of  a  stem  and  a  root.  The  former  is  free  and 
onattadhed,  of  a  different  colour  in  different  individuals,  and 
tapering  towards  its  summit,  which  is  usually  split,  or  subdi- 
vided into  filaments ;  the  root  is  destitute  of  colour,  and  widens 
a  little,  so  as  to  become  hollow  and  trumpet-shaped,  at  the  same 
time  that  it  loses  its  firm,  homy  texture,  becoming  softened  and 
gelatinous  at  its  margin.  If  a  hair  be  plucked  out,  the  part 
which  had  been  lodged  in  the  skin,  fig.  10,  is  found  covered  by 
a  thin  white  tubular  sheath  which  still  adheres  to  it,  particuhrly 
at  its  widened  edge,  to  which  point  it  can  readily  be  reflected  or 
drawn  down.  If  examined  with  a  glass  whilst  still  in  its  place, 
the  stem  of  the  hair  being  at  the  same  time  drawn  tightly,  as  if 
in  the  act  of  plucking  it  out,  the  sheath  here  noticed  appears  at 
its  outer  edge  to  be  continuous  with  the  corium  at  the  pcnnt 
where  the  hair  pierces  it.  By  dividing  this  tube,  and  drawing  it 
aside  with  the  point  of  a  fine  needle,  another  membrane,  softer. 
and  thinner,  appears  within  it,  and  which  seems  connected  with 
the  rete  mucosum.  In  treating  of  this  subject,  we  constantly 
employ  the  terms  ^^  bulb,  follicle,  papilla.'*''  Sometimes  the  word 
bulb  is  used  as  if  it  were  meant  to  express  the  widened  and 
colourless  part  of  the  hair,  together  with  its  membranous  sheath, 
as  they  are  seen  when  extracted ;  this  obviously  includes  two 
things  which  are  sufficiently  distinct.  B^lard  (Anat.  Gen.  v. 
886)  takes  bulb  and  follicle  as  synonymous  terms;  he  says, 
*^  The  bulb  or  follicle  of  the  hairs,  which  Malpighi  ccmipared  to 
the  vessels  in  which  gardeners  plant  flowers,  is  situated  in  the 
substance  of  the  dermis,  or  beneath  it.**^  It  seems  to  me  better 
to  restrict  the  word  bulb  to  the  root  or  point  of  c»igin  of  the 
hur,  where  it  is  colourless,  soft,  and  a  little  enlarged ;  follicle 
will  then  properly  express  the  tubular  canal  in  which  it  i$ 
lodged  whilst  within  Uie  corium,  and  both  will  be  sufficiently 
distinguished  from  the  papilk  or  secreting  organ.  At  the  bot- 
tom of  the  tubular  follicle  is  situated  a  minute  conical  elevation 
called  the  papilla,  which  is  embedded  in  the  subcutaneous  eel- 
lukr  tissue,  and  connected  with  it  by  filaments.  It  is  supplied 
with  some. minute  capillary  vessels,  and  also  nervous  filamenta. 
B^lard,  following  out  his  general  views  as  to  the  continuity  of 
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iiteueg,  views  the  matter  in  thfe  way.  The  outer  lay^^of  tke 
sheath  is  tjniced  dowB  from  the  coriutn,  the  other  from  the ^iey 
both  rise  a  little  at  the  bottom  of  the  tabe  to  form  the  patpiHai! 
aB  to  the  cnticle,  it  is  obviously  reflected  outwards  upou'tlm 
stem  of  the  hair,  and  becomes  united  with  its  outer  sur&ce; 
The  bulbs  of  the  hairs,  therefore,  observes  Beclard,  "seem  4o 
consist  of  a  small  part  of  the  skin,  sunk,  depressed,  or  folded 
upon  itself,  surmounted  by  a  papilla,  which  is  supplied  with 
vessels  and  nerves/'  The  analogy  between  hairs  and  nails,  and 
a  consideration  of  the  mode  of  implantation  and  growth  of  the 
latter,  support  this  view  of  the  subject.*  M.  Breschet  (Rt" 
cherches  sur  les  appareils  tegumentatres^  p.  84),  observes,  %hit 
he  has  not  as  yet  detennined  (the  subject  being  still  under  exami^ 
nation)  whether  the  hairs  arise,  as  they  are  commonly  said  to  do^ 
in  a  duplicature  of  the  skin,  or  whether  they  are  secreted  by  glan- 
dular oigans  placed  at  the  inner  surface  of  the  cbrium  (A  iaba0e  du 
d^rm).  He  inclines  to  the  latter  opinion.  If  it  be  established,' 
then,  we  shall  have  to  modify  our  view  of  the  matter  slightly, 
and  the  fects  will  stand  thus : — The  bulb  of  the  hair  (fig.  ^,  6)ist 
implanted  on  the  papilla,  c,  which  secretes  it  in  the  first  Instamee,. 
and  supplies  materials  for  its  growth,  which  are  added  continually 
to*  its  base,  iso  as  to  elongate  it  and  cause  its  protrusion.  The 
]^apilla  at  its' base  is  connected  with  the  6urroun<Ung  cellular  tissue 
^by  filaments,  and  by  nerves  and  vessels ;  whilst  by  its  summit  and 
fiMes-it  gives  attachment  to  the  bulb  of  the  hair.  The  investing 
sheath,  already  noticed,  continuous  with  the  corium  aridi^et^at 
Hhei  point  of  emergence  of  the  hair,  dips  down,  enclosing  it  ais  Ar 
as  its' edge,  where  it  is  slightly  connected  with  the  papilla.  'Bttt 
*hete  ftfe  not  the  only  means  by  which  it  is  fixed  ittfls  sHifti- 
^on  f  the  cuticle  dips  into  the  orifice  of  the  follide  f^aditfle 
'^ay,  and  so  feoii^eis  into  contact  with  the  sur&ce  of'thehairj'<ta 
'wMA  it  is  reflected  and  prolonged,  so  as  to  become  in  a  iM^fi^r 
' 'Jdenti^d  with  its  structure.  *    ''^'' 

*    The  difference  of  colour  in  hair  seems  to  depend,  according 
'  to  Vaui^elin,  on  the  presence  or  absence  of  a  coloured  oil.  "If  e 
^feund  in  black  hair  a  substance  Tesembling  mucus,  and  whSeh 
appears  to  be  a  modified  albumen,  with  two  oily  matCerSf  o^e 
'^lourfess,  the  other  a  greenishblack  tinge,  .atid  rather 'thick. 
H'^obtiiined  also' in  his  analysis  phosphate  and  caMbenati^'^f 

■    *  A  plan  of  this  arrangement,  supposing  it  correct,  is  given,  fig.  10.  1. 
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lilaev  oifSAe  of  DO^nganese  a^d  iron,  sulphur  and  some  Bilex.  ,  Iq 
rod  liair  thje  iron  and  manganese  exist  in  less  quantityy  atfd  the 
cotouced  /cxil  is  of  a  reddish  tinge*  In  fair  hair  the  coloured  oil 
il.  lejm ;  in.;th?4;  whi^  is  perfectly  white  it  is  altogether  colouEr 
l^$pt  (The  saline  suhstimce  -appears  to  be  that  which  imparts 
the  cgjour  tto.  tb^  animal  matter  or  oil:  we  know  that  hair 
a4)x)it6  ;|ieadily  of  being  dyed  whilst  still  growing,  oi  after  it  is 
cUft.off.     .  ; 

The  nails. 

,  :  t4d»  Th^naila  (ungues)  are  homy  lamellsd,  or  scales,  placed  at 

^  .extiremitiies  of  the  fingers  and  toes,  on  their  dorsal  surface. 

T'{!})je.j!00it.  o{  the  nail,  which  is  about  one-fifth  of  if^s  lengthy  is 

thma^di, white,  dentated  at  its  margi9,  and  reicejiyed  into  a 

^^o^ve^or  sulcus^  in  the  corium ;  its  external  surface  is  convex, 

-and.  marked'  by  some  slight  longitudinal  lines  running  from  be^ 

«hii%dvforw2irdB4    At  the  posterior,  or  attached  extremity,  a  small 

}K«lttm  wUl.  be  observed,  differing  in  colour  &om  the  rest^  and 

.u$ftaHy^  eaU^, "  lunula,"  from  its  form :  the  free,  extremity  of  a 

-nail  i^  its  thickest  part,  and  projects  for  some  way  beyond  the 

eftd  of.tbe  finger, .    The  mode  of  connexion  established  between 

tk/e  nail  and  the  tegunxent  is  as  follows  r-rThe  subjacenil;  p&ttiPf 

the  corium,  %.  11)  1,  thick  and  red,  is  surmounted  byi&\numr 

iber  of  papillse^  placed  in  linear  series  on  every  part,  of  it,.e^(^t 

ib».i  bcaieath  the  lunula^     The  under  sur&ce  of  the  M^ji^(ft 

jA».mm»>  time  Jioft,  and  marked  by  narrow  g^ooves^  fig..:)^^ 

^jj^^nded  to  lodge  the  papilUe  just  noticed,  and  to.becom^j  ip^- 

{jppiatelgr  conaectodwith  them:  again,  its  posterior  extren^ityi^s 

rpr^eivQd.iU(0  a.i^lpus  i^  the  corium,  fig.  13,  whicdi  at  this.poi^t 

i9rj$j(rippQd  rof/  Ha^,epidezmis ;  but  the  latter,  at  the.  rppt  jpf. t^p 

oMlUidiq^  i^io  tke^sukus  and  becomes  reflected  on  its  upper^jsi^- 

n&<;9ii^nffii^>  a  pciooth,  sup^ficial  lamella  upon  it.     4*^  ^b^.f^e 

r^fisATftPlty^of^  ,^h^  sftil  the  epidermis,  ailer  covering  the  !^ff>{ 

the  .finger,  is  reflected  on  its  under  SA^&ce,  becoming  iiki^i^^d 

plfBfto'itf,  ,  rffrinally,  the  disposition  of  the  epidermais  alpng  the 

f^lides  iTj^sfiB^ble^r' fo5.  a  sfcort  way,  that  which  takes  plac?^  JVt  the 

itt«^;:b»t  further  forwards  it  is  reflected  in  the  way  thf^|;(,ffji)- 

, tains, ^ii tiw  fee©  border  of  the  nail, .  ,    .     v    -.  .>-.r 

>lu.In  ,%•  ISj  by  a.  verticjd  seotion  of  the.>st  pt^lpj^gfil^^ 

ltthumb*(thArpla,tiojt^,.of.the  cuticle  and  coriji^n^.tq  th^^ni^il^  ^^i{9f 

.the  latjter,  to  the  papilldQ,  is  shown.     At  fig.  14,  an  enlarge.d 

*    '      r  2  ^  " 
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view  of  tlie  papillsd  is  given,  and  of  the  loops  'ftinned'lbjrtlie 
vessels  within  them. 

£[aii8  and  nails,  with  the  analogous  textures,  feathers',  wool, 
claws>  and  hoofs,  in  different  animals,  form  a  section  b^  fhem^ 
selves  under  the  head  Corneous,  or  Homj  tissue.  They  gtdw 
and  increase  by  deposits  at  their  base  of  a  glairy  fluid  or  Semi^ 
fluid  matter,  resembling  mucus  or  modified  albumen,  which 
gradually  concretes  and  becomes  harder  as  it  is  pushed  forward 
and  protnided. 

TBGUMENTARY   MEMBRANE    (INTERNAL). 

46.  The  internal  tegument,  or  mucous  membrane,  is  difRnrently 
named  by  writers,  tissu  muqueux,  Bich&t ;  membrana  mucosa, 
villosa,  Ihucipara.— 'The  tegumentary  membrane,  as  hati  been 
above  stated,  is  not  confined  to  the  external  paiHis  of  the  body ; 
it  is  prolonged  into  their  interior,  where  it  serves  a  coirespond- 
ing  purpose ;  but  in  this  situation  it  presents  some  important 
modifications  in  its  chaiacter;  and,  from  the  nature  of  the  fiiiid 
which  covers  and  moistens  it,  iredeives  the  name  of  '*  mucous 
membrane.'"  Froth  the  lips  and  nates,  it  eittends  along  the 
whole  length  of  the  aliinentary  canal,  as  well  as  into  the  diflS^ 
ent  follicles  and  elcretory  ducts  which  open  into  it.  The 
larynx,  trachea,  bronchi,  and  air-cells  of  the  lungs,  ate  lined  in 
the  same  way  by  a  mucous  membrane ;  and,  as  the  whole  former 
^  continuous  suirfiice,  it  has  beien  named  by  Bich&t,  the  <'  gasttch 
pulmonary  mucous  membrane.'*^  A  similar  mucous  surfiiee  may 
be  traced  from  the  orifice  of  the  meatus  urinarius,  along  Ih^ 
lirethra,  bladder,  and  ureters,  to  their  tennimtiofi  in  the  tubtili 
oJT  the  kidney;  also  into  the  vasa  deferentia,  frem  wlutthitis 
probably  continued  into  the  tubular  structure  of  the  testes  in 
males.  In  the  female,  it  is  prolonged  from  the  vagina  into  tho 
uterus,  and  thence  into  the  Fallopian  tubes  to  theiir  fferminatioii. 
This  continuous  tube  forms  the  **  genito^urinary  mue&us  iitem-> 
brane.'*^ 

Between  the  two  great  divisions  of  the  internal  t^gttmentr  het^ 
pointed  out,  no  organic  connexion  or  communication  exists. 
The  general  form  of  each  may  be  said  to  be  that  of  ftcan&lvis^ 
tube,  of  considerable  extent,  but  pres&iting  ntmietMs  %otltrft^' 
tions  and  dilatations,  corresponding  with  those  of  the  hollow 
organs  which  they  line.    Their  extenial  wirfaee  is'idiighi  Mi 


flapqulei)Lt ;,  fpr  U  is  al^Udied  by  cellular  (issu^  (sttb-mucous)  to 
the  contiguous  textures.  The  strength  and  closeness  of  its  ad« 
hfarence  vaiifis  in  different  parts  of  its  extent.  In  the  stomach 
it  is  easily  separated ;  from  the  pylorus  to  the  ilio-c»cal  valve  it 
gradually  becomes  more  firmly  attached*  at  the  valve  itself  it  is 
less  so ;  but  in  the  huge  intestine  it  is  again  very  closely  ad* 
herent,  and  so  continues  to  the  rectum,  near  the  extremity  of 
which  it  is  comparatively  loose.  The  thickness  of  the  mem- 
brane also  varies ;  it  is  greatest  in  the  stomach  and  duodenum, 
and  thence  diminishes  gradually  towards  the  lower  part  of  the 
small  intestine ;  at  the  ilio-ccecal  valve  it  increases  somewhat ;  it 
becomes  thinner  again  along  the  laige  intestine  (being  about 
hidf  as  thick  as  in  the  stomach) ;  but  it  increases  perceptibly 
towards  the  extremity  of  the  rectum.  Its  fiinnness  and  power  of 
resistance  ane  greatest  in  the  stomach  and  duodenum,  which 
seems  to  depend  on  its  greater  thickness  in  these  parts* 

The  colour  of  the  mucous  mmnbrane  varies  in  different  parts 
of  its  extent ;  to  which  cirounstance,  in  a  great  degree,  is  owing 
the  discrepancy  we  find  amongst  writers  upon  this  point.     Be- 
dard  says  it  is  white,  with  a  reddish  tinge ;  Boyer,  that  it  is 
yellowish  gxey,  becoming  red  in  the  stomach,  and  reddish  in  the 
intestine;  Gavard  states  it  to  be  greyish,  with  an  inclination 
to  red*    These  statements  ar?  too  general ;  for  we  find  that  th^ 
eolomr  .of  the  meml»»ae  is  influenced  by  the  age  of  the  indivi-| 
dual,  by  the  ciieumstances  which  pi^eded  his  death,  the  condi- 
ti4Mei  of  the  thoracic  viscda,  by  tb9  time  which  has  elapsed 
between  death  and  the  performance  of  the  examination,  and  byf 
the. position  in  whidi  the  body  has  been  laid,     Hence  arises  the 
neeessity  iof  distinguishing  that  whiph  is  inherent  in  the  mem- 
bane,  firom^  what  is  extraneous  to  it.     For  this  purpose,  a  small 
pificemust  be  canefuUy  dissected  off,  land  hel4  up  to  ^e  light ; 
ii  will  be  fouad  homogeneous,  tit^nsluce^t,  and  of  a  pale  white 
colourt  or  greyish,  with  a  d^<»te  rosy  tinge.    This  is  the 
healthy  4solour  and  condition  of  the  membrane,  when  examine^ 
bf  itsi^irfier  deaih ;  and  if  we  iwpe^t  the  int^tine  in  a  sul^/ect 
iM  has  died  without  disease  ox  disturbance  of  the  abdominal 
viscfara,  we  pereeive,  6om  the  outside,  soipe  bra^iching  vesselji 
caeeping  beneath  die  pedtoa^um,  in  a  direction  frpm  the 
al^i^ed.  tp  ihe  free  border  of  the  tjibe :  a  similar  appearance 
IffSi  Wm^i  itseif  %<ik^w4l¥Af  oyfm$  to  the  v^s^ls  lying  in  the 
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siib-mucous  cellular  tissue.  Ddfing  life,  the  Vessels  being  Hcf* 
cessarily  more  or  less  distended  with  blood,  impart  a  tinge  to  tie 
surrounding  textures ;  and  so  the  mucous  membrane  is  rendeml 
of  a  delicate  rosy  red,  varying  in  degree  according  to  the  quan- 
tity of  fluids  circulating  in  a  given  part  at  any  particular 
time.  Hence  it  deepens  in  the  stomach  during  the  digestive 
process,  and  this  deeper  tinge  creeps  along  the  intestine  as 
the  alimentary  mass  passes  &om  stage  to  stage  during  its  pro-^ 
gress ;  for  the  afflux  of  blood  thus  determined  novr  to  one 
point,  now  to  another,  carries  with  it  the  colour  by  a  sort  of 
derivation.  • 

<  Plica,  or  rttg<:c.— The  inner  surface  of  the  mucous  membrane 
presents  several  inequalities  (elevations  and  depressions)  which 
deserve  notice.  In  the  stomach  and  in  the  bladder,  when  cut 
open,  we  observe  numerous  small  ridges  running  in  various  direct 
tions,  giving  it  an  areolar  aspect :  these  are  termed  rugae ;  but  they 
are  not  permanent ;  they  arise  &om  a  contraction  of  the  muscular 
fibres,  and  consequently  disappear  when  the  viscus  is  distended. 
In  the  cesophagus  similar  folds  exist,  but  all  running  longitu- 
dinally. .    ;  . 

47.  Vahula  conniventes,^-In  the  small  intestine  we  find  folds 
which  are  permanent  in  their  existence  and  fixed  in  their  direc- 
tion, showing  that  they  depend,  not  on  the  contraction  of  the 
muscular  coat,  but  on  the  special  conformation  of  the  mucous 
membrane  itself.  These  are  termed  va/vu/^  conniventesy  -and 
are  formed  of  duplicatures,  or  narrow  plaits  of  the  membrane 
placed  transversely  with  regard  to  the  axis  of  the  canal,  and  pro- 
jecting into  its  interior.  None  of  these  extend  round  the  whole 
circle— few  reach  farther  than  one  third  of  its  circumference. 
Some  depart  a  little  from  the  transverse  direction,  becotditig 
iather  oblique;  and  a  few,  of  minute  size,  may  be  observed  to 
tun  longitudinally,  intersecting  the  spaces  enclosed  by  thosei 
which  are  larger.  When  the  membrane  is  detached,  and 
stretched  a  little,  the  valves  are  unfolded  and  disappear,  as  the 
sub-mucous  cellular  tissue  which  connects  them  is  torn  asunder.' 
^'he  point  at  which  the  valvulae  commence  is  at  about  an  inch 
below  the  pylorus,  where  they  are  rather  small  and  but  slightly 
projecting ;  but  they  gradually  increase  in  size  and  breadth  froin 
thenee  down  to  the  middle  of  the  jejunum,  where  they  prefect 
inwards  .about  two  lines  y  but  they  gradually  dimioishalooi;'  the 
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ilimB,,  j^nd  cease  at  its  lower  endy  a  few  oblique  or  longitudinal 
lines  alwe  iremaiaing.  The  term  «'  plica  "  would  better  express 
tluQclwactei:  and  mode  of  formation  of  these  projections  than 
^«  yalvula ;"  for  they  are  merely  folds  of  the  membrane,  which 
^nJarg^.the  extent  of  surface  by  which  it  comes  into  contact  with 
the  alimentary  mass^  and  increase  its  absorbing  power,  .  The  true 
waives  are  the  ilio-cacal  and  the  pylorus  ;  for  they  are  contrac- 
tile (muscular  fibre  entering  into  their  composition),. and  exercise 
an  influence  on  the  course  of  the  aliments.  The  term  "  valve  '** 
is  also  applied  to  three  or  four  projecting  and  permanent  ridges 
•which  exist  in  the  interior  of  the  rectum.*  We  shall  recur  to 
ihese  ivheu  treating  of  the  pelvic  viscera. 

..Fi«iV-All  the  elevations  hitherto  noticed  are  readily  per- 
ceived, even  on  a  cursory  inspection ;  they  are  easily  shown  in 
a..piQce  of  intestine  inflated,  dried,  and  then  laid  open,  or,  with- 
^mt  any  preparation,  by  merely  laying  it  open  ;  there  are  others 
:ffhich  require  a  little  more  attention  in  order  to  be  distinctly 
fle^n.  .  If  the  mucous  surface  be  held  up  to  the  light,  or  allowed 
4o.  float  in  water,  it  will  be  found  covered  with  a  vast  number  of 
minute  downy  processes,  giving  it  a  flocculent  appearance. 
Some  persons  have  likened  this  to  the  pile,  or  soft  surface,  of 
velvet;  and  hence  arose  the  term  "  villi,"  by  which  the  projec- 
tions are  known.  Their  intimate  structure  has  been  made  the 
subject  of  much  minute  examination,  and  of  not  a  little  contro- 
versy ;  perhaps  arising  from  the  opinion,  so  very  generally  enter- 
tained, that  absorption  of  chyle  was  effected  by  the  capillary 
attraction  of  lacteal  vessels,  and  that  the  open  mouths  of  these 
roust  be  placed  in  the  villi.  Lieb^kuhn  concluded  (Dissert. 
JlmiL  pathoL  defabrica  et  actione  villorum  intestinorvm  tenium 
Aamdnis,)  from  his  microscopical  researches,  that  each  villus  conj- 
i^ists  of  a  capillary  lacteal  vessel,  and  a  nerve  with  a  delicate  vas- 
cular plexus  spread  upon  the  lacteal,  which'  becomes  expanded 
into  an  anipulla  immediately  after  its  origin,  in  the  fomi  of  a 
piinute  pore*  Sheldon,  Cruickshank,  and  Hewson,-  admit  gene* 
lally  the  existence  of  a  lacteal  with  vessels  and  nerves. in  each 
villus ;  but  deny  the  existence  of  any  expansion  or  ampulla  in 
jits  interior.  We  cannot  feel  surprised  at  any  difference  of 
jjpinipn  which  may  exist  concerning  the  intimate  structure  of 

*■*  Observations  on  the  Mucous  Membrane bf  the  Reclum.V  Dr,  Houstowi  Dth* 
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Bach  iQio^tei  oligpcUy  >vbei^-iife£n4ttbiit)lb^  o(liH<ardl)foitn  ^dB 
said  by  some  to  bo  rouni],  bj;  Ptho^  tQ.t)«i.«i^fali(  ir]ul«l)<i 
third  likens  it  tp.  a  mushroom  with  a  Malk  ftod  pileiuu'.AH 
agreed  in admitjtiDg an Absorbpgoid^a 9^  th& extitoH.i)r>i<»f  leadi 
villua^  vhatevor  discropauqy  ixiaj  hove  <«]u«l«d  up^o  alh»  pointii; 
Beckrd  (Anat  Generate),  however^  aflw,  fsopoaiiiig'tha  obacrriH 
tions  previously  made  by  others,  found  that  tbefie  pnJJeetiQaia  aie 
neither  conical)  tubular,  nor  ez|>8Aded  ai  the  suHunii;  bnti  that 
they  appear  as  so  many  plates,  folia,  or  leafleUi,  eiei  eloaflly  io* 
gether,  and  forming  a  tufted  pile.  Thia  is  the  teue  aeoosnt  of 
the  matter :  most  of  the  antecedent  observatms  bear  ^nridnnoe 
of  being  undertaken  and  conducted  undear  the  inflncmee  of  a 
preconceived  opinion  as  to  the  mechanism  of  abaoipiioB*  Theif 
no  longer  remains  any  necessity  for  admit  l^g  theiesastenoe  of 
pores,  ampullds,  or  capillary  attraction,  in  order  to  acooHntifiir 
the  phenomena.  Membranes  we  know  to  be  permeable' by 
fluids,  and  in  a  determinate  direction ;  it  mtttters  little,  then^ 
whether,  with  Majendie  and  Fodeia,  we  adopt  the  temn  imbi* 
bition  to  express  the  fiict ;  Or,  with  Dutrochet,  name  it  en*- 
dosmosis. 

48.  Mucous  Folliclea.'^^Alorkg  the  alimentary  eantd  we  find,  in 
various  parts,  minute  orifices  leading  into  anall  follicles,  or  shut 
sacs,  which  appear  to  be  merely  depressions  into,  or  inversions 
of,  the  mucous  membiane  (fig»19,  90),  They  are  embedded 
in  the  sub-mucous  cellular  tissue,  and  can  therefore  be  readily 
seen  upon  the  exta!nal  or  attached  sur&ee  of  the  mucous  Using, 
if  it  be  carefully  dissected  away.  Their  capacity  is  generally 
^xnall ;  in  some  parts  they  are  simple  in  their  staracture,  de- 
tached, and  scattered,  as  we  see  in  the  stomach  and  duodenum, 
where  they  are  named  glandul«e  Brunncd.  Towards  the  lower 
part  of  the  ilium,  and  even  higher  up  along  the  jqunvm^  diey 
are  clustered  together  into  spots  (glandule  aggxegatsa,  glandular 
Peyeri).  In  some  situations,  several  follicles  open  into  a  com- 
mon dilated  orifice,  as  into  the  la(»in«9  of  the  urethm  and  reetcm, 
or  into  the  foranmi  csBcum  at  the  back  of  the  tongue  :  finally, 
several  follicles,  by  being  united  into  bundles  of  Tario«s  forma, 
constitute  a  compound  secreting  organ,  with  ramified  ductfr  or 
lacunffi,  as  we  see  eicemplified  in  the  tonsils,  the  prostate  and 
Cowper^'s  glands.  All  these  structures  come  under  the  general 
head  ^^  mucous  follicles,^^  for  they  have  been  supposed  to  secrete 


4ke  'flifld  viiidk >  iSAMiiehd  ike ^^vtifBiees  upOii  vrUcfa' ' Vhej  o^eii' 
BiiilUis  niote  ^Mbte  tb^t  mueu^,  lile  synovia  and  the  serous 
halitusy  is'prddticed  by  <ev^ry  port  of  the  membrane,  and  that 
tbc  foffides  elibi»ate  eaeb  a  ^Imct  product.  The  se<iretion  ,i>f 
the  prostate  giaiid  aippeard  to  difibr  as  niuch  from  that  of  tl^e 
toBsik,  -  as  the  eetumen  of  the  ear  does  from  the  sebaceous 
oaatter  exuded  vtpolBL  the  glans  penis,  or  clitoris. 

Thd-^trwGiure  of  the  internal  tegumentary  membmne  resem-^ 
bles  that  of  the  external  or  true  skin,  so  ftx  as  that  it  consists  of 
a  coiinm  or  dermis,  and  an  epidermis,  "which  is  here  cd,lled  epi- 
thelium (fm,  upon ;  fyjhif  a  nipple  or  papilla)  ;  fbr  when  traced 
iilwards  from  the  margin  of  the  lips,  it  is  found  to  cover  the 
papiUse  on  the  surface  of  the  tongue.  A  rete  mucosum  cannot 
be  demmistxated  in  any  part  of  it.  The  corium  is  soft,  cellular, 
Mid. spongy,  varying  in  thickness  and  density  in  different  parts; 
as-  we  lufffQ  ahready  stated.  The  epidermis  is  prolonged  upon  itif 
suffibce  for  some  way,  and  may  be  traced  as  ftr  as  the  union  of 
the  cesophagos  with  the  stomach.  The  va^na  also  is  similarly 
coated  as  &i  as  the  neck  of  the  uterus ;  but  the  deeper-seated 
parts  appear  to  be  protected,  not  by  an  insensible  epidermis, 
but  by  the  mucous  secretion  poured  out  on  the  surface. 

THE  VASCULAR  SYSTEM. 

49.  The  vascular  system  (systema  vasorum)  is  made  up  of  a 
multitude  of  membranous  tubes  (vessels)  ;  some  of  which  convey 
to  the  different  organs  and  structures  of  the  body  the  fluid^ 
destined  for  the  maintenance  of  their  functions  and  growth, 
whilst  others  receive  from  these  different  parts  the  effete  duid^ 
and  carry  it  back  to  the  point  from  whidi  it  had  set  out.  As 
the  fluids,  in  a  great  number  of  animals,  are  thus  made  to  flow, 
as  it  were,  in  a  circle,  the  vessels  which  direct  their  course  are 
called  circidating,  and  the  whole  process,  circulation. 

The  vessels  are  divided  into  three  sorts ;  two  of  which,  the 
aitaies  and  veins,  contain  blood  (though  of  a  different  quality 
in  each)  ;  the  third,  the  lymphatics,  are  filled  partly  with 
ehyle^  the  product  of  digestion,  and  partly  with  lymph,  the 
residne  of  nutrition.  As  the  lymphatics  terminate  in  the  veins, 
and  pour  their  contents  into  them,  they  may  be  considered  as 
tributaries  to  the  venous  system.  The  blood,  brought  back  by 
the- veins  to  tlie  heart,  is  conveyed  onwards  from  it,  by  the 
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pulmonary  artery,  to  the  luogg,  frmx  which  it  is  retuianed  to  the 
heart  again,  to  be  propelled  through  the  aorta  intQ  the  syatem 
at  large.  Two  streams  may  thus  be  said  to  h^n  and  ta  tenuH 
nate  ^t  the  heart :  one  flowing  from  it  to  the  luagg  by  the  pul* 
monary  artery,  and  returning  by  the  pulmonary  veins^  tb^ 
other  extending  through  the  whole  body,  and  returning  by  thci 
Tense  cavse.  The  former  hias  been  termed,  from  its  shorter 
course,  the  lesser  circle,  and  from  its  destination,  the  pulmwiary 
circle  ;  the  latter  is,  with  equal  propriety,  called  the  greater  or 
aortic  circle,  and  not  unfrequently  the  systendc,  from  its  con- 
nexion with  the  system  at  large. 

Though  some  of  the  older  anatomists  had  conceived  suffici- 
ently correct  notions  of  the  coiurse  of  the  blood  in  some  parts  of 
the  system,  yet  none  of  them  were  able  to  combine  these 
together,  so  as  to  form  a  connected  whole ;  that  was  re^rved  (ot 
Harvey,  who,  about  the  year  1619,  first  described  the  true 
course  of  the  blood  in  the  different  orders  of  vessels,  and  demon** 
strated  the  correctness  of  his  opinions  by  a  complete  series  of 
proofs  and  experiments. 

fiO*  The  division  of  the  circulation  into  the  greater  and  thq 
lesser,  or  the  pulmonary  and  systemic,  as  established  by  Harvey, 
continued  to  be  universally  received,  until  Bichat  (not  by  any 
means  with  a  view  to  question  its  correctness  or  truth)  adopted 
another,  on  physiological  grounds.  The  blood  in  the  branches 
and  trunks  of  the  vene^  cavse,  in  the  right  side  of  the  heart  and 
pulmonary  artery,  being  of  a  reddish-brown  colour  (venoua)i 
whilst  that  in  the  pulmonary  veins,  in  the  left  side  of  the  heart, 
and  likewise  in  the  aorta  and  its  ramifications,  is  red  (arteriat)\ 
suggested  to  the  mind  of  this  great  physiologist  a  correspondixvg 
division  of  the  circulatioji  into  that  of  the  red  and  that  of  the 
dark  blood.  According. to  Harvey,  the  heart,  placed  at  the 
commencement  of  each  circle,  receives  the  blood,  and  propels  it 
forwards,  to  describe  the  greater  and  the  lesser  course*  According 
to  Bichdt,  the  heart  must  be  conceived  to  be  situated  at  a  povat 
intermediate  between  the  origin  and  termination  of  each  system ; 
of  which  one  (the  dark-blooded)  begins  in  the  general  capillary 
vessels  of  the  body,  and  terminates  in  th«  capillaries  of  the 
lungs ;  whilst  the  red-blooded  commences  in  the  latter  vessels, 
.and  ends  in  the  capillaries  diffused  throughout  the  body.  In 
this  view  of  the  sujbject^  the  actions  of  the  biings^.and  those 
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g<An^  ahin^e  body  geiii^iany,  may  be  considered  as  maintain^ 
iag  a  constatit  antagomsm,  the  one  panfying  and  restoring  the 
Wood  which  becOTJes  Titiated  in  the  other.  '^ 

'Taking  the  heart  as  a  determinate  point  in  each  circle,-— that 
ftom  which  eafch  ctcrrent  starts,  and  to  which  it  returns,  we  see 
the  tubes  which  contain  the  blood  commencing  by  two  trunks, 
the  aorta  and  the  pulmonary  artery  :  the  fonner  gives  off 
branches,  which  divide  and  subdivide,  until  they  become  re- 
duced to  the  minutest  capillary  tubes  in  the  intimate  texture  of 
Organs ;  the  latter  ramifies  in  the  same  way  in  the  lungs.  '  Thus 
there  are  two  arterial  trees,  whose  trunks  arise  from  the  heart ; 
the  branches  of  the  one  being  intended  to  diffuse  the  materials 
iff  growth  and  nutrition  through  the  body  at  large,  whilst  those 
of  the  other  convey  the  exhausted  and  effete  blood  to  the  lungs, 
to  be  thete  renovated. 

-  51.  The  modes  in  which  arterial  trunks  brandi  off,  and  divide 
from  stage  to  stage,  are  various:  in  the  limbs,  the  branches 
generally  form  acute  angles  with  the  main  artery ;  within  the 
body,  we  observe  the  aorta  bifurcate  into  the  common  iliacs, 
and  each  of  these  into  the  two  vessels  of  the  same  name  (inter- 
nal and  external) ;  the  renal  and  lumbar  arteries  form  right 
angles  with  the  parent  vessel ;  but  the  superior  intercostals  issue 
at  obtuse  angles.  No  assignable  or  fixed  proportion  seems  to 
exist  between  the  size  of  the  vessel  and  its  branches  ;  from  the 
aorta  itself  arise  the  spermatic  arteries,  which  are  exceedingly 
small,  and  the  renal  and  carotid,  which  are  very  laige ;  and 
between  these  extremes  we  see  offsets  of  every  variety  of  calibre. 
Where,  however,  a  bifurcation  occurs,  the  capacities  of  the  two 
branches  are  always  greater  than  that  of  the  vessel  from  which  they 
proceed ;  so  that  the  stream  of  blood,  in  proportion  as  it  is  Sub^ 
divided,  becomes  also  more  difinsed,  as  it  flows  from  a  narrower 
into  a  wider  channel.  This  was  made  a  subject  of  particular 
consideration  by  those  physiologists  who,  soon  after  Harvey's 
time,  sought  to  follow  up  his  views  of  the  mechanism  of  the 
circulation.  Adopting  the  opinion  which  he  had  taught,  that 
the  heUrt  was  the  solengent  in  propelling  the  blood,  it  became 
interesting  to  ascertain  the  impedhnents  and  resistance  which  it 
has  to  overcome.  With  this  view  they  examined-^-i-the  angles 
formed  by  the  branches  at  their  points  of  origin, — the  number 
of  divittons  tBttA,  subdiviaons  which  took  place  down  to  their 
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tedainiitioQ  in  the  vei&$,Ti^the  fffopoiti»n3>  9iilHMiQ|) .  b«iir««i{ 
ibe  <»itibre  of  tbe  Baiooir  <eiin«»tf8^  >  aa ,  conip«redi  iirith^tiM>a9  &oni< 
wlubch  they  pioeeed^^-^ild,  fiitttUy^ .  IIm  frictioA  «f  tbf^  bl^dd! 
agaumt  (be  sides  of  the  yeaiwrk  hftyiiig  been  telseii  into  ^eo^miA} 
the  cfjcttlatknmt  to  (letetmne  the  questioii  pfope^ed^ .  veie  qnn^ 
lied  on  with  all  the  precicion  whidi  mfithemalieBl  foMulis  oould 
give  theou  Fsom  audi  data^  BoirelU  infi^Ted-the  bei^lB  Ibnce 
to  be  equal  to  ISS^OOO  pounds,  whilst  Keill  reduced  it  to  five^ 
ouauoea.* 

The  modea  pf  oommumcation  between  vesaela  aie  various ; 
somotimcMi  two  of  them)  from  points  more  or  leaa  dist^it)  coee- 
YeKge,  and  meoty  forming  an  aidiby  their  jimctiwvfi^^^whieb 
issue  small  ramuaculi  to  the  summndiag  parts ;  we  obsisrYe  thia 
alimg  the  intestinal  canal,  and  about  some  of  the  joisnta.  V^ry  > 
cwi^monly  arterial  branches  are  connected  only  at  their  ultimate! 
teiminations ;  and  under  ordinary  circumstances  neitbfir  can  be* 
saiid  to  receive  blood  &om  the  otW,  both  bei^  merely  a  meaiMI 
of  supply  to  the  parts  to  which  they  run  ;  but  if  the  direct  &ow 
iA  one  be  cut  off,  then  it  will  become  filled  from  the,*  other,  tbo 
cunrftpt  b^ing  in  the  oppoate  direction  to  what- it  was  originally^ 
vi«s.  from  the  brancbes  into  the  trunk.  Another  mode  of .  juno* 
tipn  i»  by  ^  short  canal  extended  between  two  paxaUel  arteries^ 
af»  iM  the  case  of  the  anterior  eerdM  arteries ;  or  two  of  equal 
si^se  jojin  at  an  aeute  angle,  aad  give  rise  to  a  third,  aa  do  the* 
Vfea^ebralsrto  form  the  banlar  artery.  > 

.  (ASi  The  different  communicaticms  here  noticed  are  called  aoacK  • 
twwpsea  ipmiffT^fUM^  to  make  an  opening,  oc  ccmmunieate/;.. 
aK09  ffrmfkmi  a  mouth)  or  inosculationa,  whieh^  Utcsally^  ameaai' 
th^^  pame  thing ;  yet  in  their  tedmiad  appUeatioii  a  diflbrenoeria'; 
mai^tomed  between  them;  the  latter  being  us^d*  where -rthoi 
xm^  ia  free  Aud  open,  the  veasdb  themselvea  joining  «o.  thatritir 
bo(iPll»^  difficult  to  cay  at  what  poiikt  thfiic  opposing  j^ai;ventfr{ 
me«t»taa  m  ^exemplified  in  the  cd^ic^  ef^oie,  andicoronary  ^arto^) 
riea ;  tbe  former  ia  generally  emidoyed  when^epeakieg  oficaaetfj 
in  iwhkhi.the  minute  iHsandiescommumGatcH  .WibenjM^Miii'JMhr 
ceive  the  matmals  of  tbeir  growth  and  niitiitioii  'from.^iotojf' 
n^qio  Jownpea^the  aupply  is  less  liable  to  difbndbaflCe>4«inteMi(p- 
ti^mihaii  itotherwAsowouldbe;  aidshoiiUaliofaatmfAioajiapo? 
pe&itio<oiBciitf,  or  bo  |daeed< designedly  upon-jthe'euiient  from  onoi 
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qttttf ^r|'  th0  4f^ieticy^l  be  itade  up  fay  the  othen.  It  is'  by 
tb«0e  iBeial»'tlmt"tlKe  dtOulatiM  is  iideqiMtciy  ^ftrfied  on  in  * 
limb  after  the  vuixL  vrteij  lias  been  ti^  r^-^the  blood  is  directed 
intci^'a  ttew  or  demns  rooie,  finding  its  -wbj  tfaiottgh  &e  amuk 
tcMftosed  existing  belween  smalkir  yessds,  and  so  what  is  termed 
<*  a  colktetal  dreolation^  is  established* 

59.  The  veins,  like  arteries,  present  a  ramified  appearance ;  bnt- 
as  the  blood  flows  in  them  from  their  extreme  branches  (which 
are  continuous  with  those  of  the  arteries)  towards  the  main  tnmk 
(vena  eava),  which  opens  into  the  heart,  and  as  the  diaimeter  of 
that  vessel  is  considerabl  j  less  than  the  sum  of  the  diameters  of 
the  veins  whidi  pour  their  contents  into  it,  the  motion  of  the 
cutrent  witMn  them  increases  from  stage  to  stage  of  its  progress, 
because  it  is  made  to  run  from  a.  wider  into  a  narrower  dbannel. 
The  venous  system,  then,  considered  as  a  whole,  seems  to  have 
been'constmcted  on  a  hydraulic  principle,  which  materirily  in- 
fluences the  passage  of  the  blood  it  contains.  It  presents,  on  a 
genenil  view,  a  series  of  cylindrical  tubes,  commendng  in  th6 
interi<»  of  the  difikent  organs  of  the  body,  as  weU  as  in  their ' 
remote  or  p^npheral  extremities.  These,  in  the  first  instetn^el, 
are  so  minute  as  to  elude  vision ;  but  they  gradually  increase  iiil 
size  and  diminish  in  number,  forming  successively  vessels  larger 
and  larger,  until  finaUy  uU  t^minate  in  a  lai^e  trunks  Thouj^h 
the  ca}ibie  of  any  given  vessel  in  the  series  is  larger  Ihasi  thdt  of 
either  of  the  branches  which  op^  into  it,  yet  its  diameter  y  less 
tlmnthe  smn  of  their  diameters  taken  together;  wh^iee  iti^l^ 
lows,  that  the  diameter  of  the  common  trunk  is  lees  than  the ' 
sum*  eff  the  diameters  of  the  smaller  vessels  whose  eootents  it  re« 
ceives.  Now^  when  a  current  flows  from  a  wider  iuto  a  nar*- 
rower  bed  (its  level  remaining  unaltered),  it  necessarily  beedmes 
vA^fb  lipid  m  it  advances ;  and,  hy  an  extension  of  the  same 
piindipte,  when  anmnber  of  tributary  streams  open  into  a  d^i^ 
nel>wtiosa(  width  is  less  than  that  of  these  cutfents  t^dten  toge^ 
thei^  a  eeitain  impetus  is  given  by  the  mere  fret  of  such  an 
arrangement^  which  nmt^ially  aids  any  other  collateral  mesjusi 
that  nniy  have  beeti  devised  for  eocpediting  its  progress. 

When  describing  the  veins,  it  is  not  by  any  means  neeessary* 
to  jsnler  itto  sneh  detaib  as  ate  lequfired  wbsn  treating  «if  arti^' 
ries.    Tfaey^  for  the  most  part^  take  tbeeomise'  of  tbeaiteries^ 
and  therefore  maintain  the  same,,  relation  to  (pgntiguous  parts ; 


bui  some  lie  beneath  tthe  i  t^Aiaeot^  .p^r(i»u}^Jfl7i%  it]^.tU|abs 
and  neck^  being  quite  sopefi^fioifij^  r  Thfiy.  a^  m^  ct^^iois^ 
tbflii^teiies^.andaleamoEe  num0rou8»  ai  leastt  in  tbe^.e^tfr^^vvit 
ties,  wbere.  two  n^s  genemllj  aeooiopany  eacj^.arterj^.;  but,4]fi 
the  kidney,,  digestive  canal,  md  te0kmyi]^^;^W^^V  is.iequfijl.; 
and  m  the  umbiUcal  o<»d  there  are  two  aj^t^^ries,  ^d.^on^  y/ei^i 
Abundant  provision  is  established  throughout  for  a  fr^  .^pixwur 
nieation  between  the  venous  branches, — ^between  jbh^isup^eial 
and  deep-seated  sets  at  different  points,  and  bpiiween.tb^,t];w^^ 
ioonetitnting  so  many  various  forms  of  anastc^moi^is.,..  -  / < «;? 

There  is  a  part  of  the  venous  system  so .  pepuliar}y  ii^pff^(d^ 
as  to  form  a  sort  of  diverticulum  out  of  the  gej^iexil  cwci^^^v^ 
the  vena  portarum  in  the  liver.  It  receives  the  residl^  il^f^od 
from  the  digestive  organs,  by  veins  which  unite  and  bepo^.,^|Vr 
tinuous  with  the  Vessel  just  named;  which, , as  it.ientei^s^jb]!^ 
liver,  spreads  out  and  ramifies  within  it,  somewhat  .a3>airte;9/?s,4p# 
Here  are  two  venous  trees  (to  use  a  common  iUustxpktiQi^)»,,^4th 
their  tnmks  united  to  form  the  vena  portsjcum ;  .the  biail^ia^ 
qS  thf)  lower  one  being  diffused  amongst  the  intf^i? tines  ,^4id 
al^naaehi;  whilst  those  of  the;  upper  are,  lodged  withia  .the 
liver*  ,.t  ....  •. 

Having  reviewed  the  circulating  apparatus  thus  genemUy,  it 
beooipts  aeef^sAiry  to  notice  the  peculiarities  of  each  of  4;he  Uiree 
r^ts  of' vessels  wihich  compose  it:  as  they.  e^ibit..np|;i^,j^|v 
fj^kii^hpoMiits  of  differsenpe^  more  especially  in^.stjiaLpt^r^  ^n^ 

iMroperti«B... .       .,-,•.       .  •.,..■ ,,,.;..  ....;.,;,- 

.')ii  -    .  s  •    .'f  •  It.-'.       i,  '.  )•♦,." 

,,M §4: Artpry,  arterial  tissue^  arteria^-rrrTh?)  ifm.y'^^TP^ISp'jiffP 
its  original  acceptation,  meant  a  tube  containing  ^^}j(^gr)ffiri; 
iTVS^^  ^^  contain^)  or  sooBfte  subtile  ^age&ty  ^e^t^.^Ue^^cljseus 
.or  Tital  spirits^.  It  .wa.8.  at  one  time.snppv&s<pd  that  ^lV,^il^>l(>ge 
.^^pied  bkiodjiQS  they  were  observed  at  all.4i?s^:M  W^^W  .#> 
^,tbQ,dead  asr^eU  as  the  living;,  but  ^^j^ljir^^^^^^^^j^^s 
Sm^^  ew^pty  after  death,,  they  were.ii»agine4  ^  i^©  jth^.jpowi^- 
.tpps^dwiing^lifero/sometbing  naore  rffinjed.and.^JhgyefJ-,  Sf^giiBh 
,^bf^f^yppthesifi(.ha9  been  longfc^^gfoj^ea,  %,,^erift.tp^flfi4\[/t 
,^y^  ^s^iis.!0Bt^iv^  even.  now,.  wtwithslw4ing,rt^#t>fien^^f^ 
l^q  fiUjsed  fiinee  *.Kery,diflfere»,t^  4o|5t)ci»ejt^^  ^^  ^fPPfii^t^ 
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'' Al^^:^  tLtcirmiaBy  deep^enled^  their  form  totmlacr,  and  each, 
tr^^e^M  ftmk  {(^^  cbmmenctoetit  t&  its  terminaticm,  vill  be 
fbdnd  iH)t  to  tApeir  gYaduidly',  but  from  stage  to  stage  to  present 
^'s€frite  of  e^Undlefrs;  mcrttusing  it.  number  as  they  decrease  m 
si^e;  for  si'poHi6n  inehided  between  any  two  branches,  whe- 
ther it  be  One  inch  or  three  in  length,  retains  its  diameter 
thtoughont. 

'  Th^iontclr  sur&ce  of  each  arterial  tnbe  is  connected  with  the 
strtTOiindiiig  structures  by  cellular  tissue  and  by  yessels  and 
nerves:  these  are  deriTed  from  some  of  the  contiguous  small 
hlttcii^ib^,  knd  are  termed  wisa  vaaorumf  because  they  ciitculate 
hi  the  coats  of  the  vessels,  at  least  in  the  two  exterior,  not  being 
ttated  iilto  the  inner  one*  Nerves  also  ramify  upon  and  within 
their  ^ttueture  to  the  same  extent ;  being  derived,  whilst  in  the 
caviti'ei^,  from  the  sympathetic  system,  and  in  the  limbs  from  the 
c^ebro-spinal  system.  In  many  parts,  as  in  the  neck  and  ex- 
•iretnities,  the  cellular  structure  becomes  condensed,  and  forms  a 
cylindrical  investment  (called  "  a  sheath'"*)  for  it :  which,  how»- 
tver,  is  not  a  part  of  its  proper  structure,  as  the  connexion  be^ 
tween  th6m  is  very  slight ;  moreover,  the  sheath  encloses  the 
vein  as  well  as  the  artery,  and  in  the  neck  we  see  the  nerve  in^ 
eluded  also. 

65.  An  artery  is^  a  cylindrical  and  highly  elastic  tube,  eotti- 

'^sed  Of  three  coats  or  tunics,  placed  one  within  the  other.     In 

fig".  IS,  a  piece  of  artery  is  represented  with  its  coats  dissects. 

The  outer  coat  is  reflected  in  three  slips,  5,  5,  s;  the  lowet"(yne 

is  thrown  down  so  as  to  expose  a  part  of  the  middle  coat,  t ; 

a  little  higher  up,  where  the  outer  coat  is  reflected  to  each  side, 

Hheiniddle  coit  is  dissected  away  so  as  to  britig  into -'vi^  the 

itifeet  bo^t,  fir.  .     .       •-     i. 

"^^  ^;  The  external  cokt  is  formed  of  cellular  tissue,  into  whi^Jt  it 

'ihay  be  redtlfced  by  maceration  ;  its  texture  is  closet*  where  it 'is 

'  ih  contact  w^th  the  middle  coat,  than  eittemally  where  it  is  some- 

ti^hktlobsef'and  fldeculent :  it  admits  of  considerable  exteili^ieto, 

iisl'w^'ifeee  when  a  jet  of'  water  is  forced  by  a  syringemto  A  jjfife\ee 

^of  hrtiry  "detached  and  tied  at  one  end ;  rt  r^tracts^gaiii  whthi 

thi'^dyteiiding  cause  is  removed;  in  this  it  follows' the  iniddle 

'^oatt  its  ^fibres,  when  separated  by  tearing  them  slowly,  seemf%) 

'Ife^for  «he  iho^i  part  oWiquie  and  to  cross  diftgOflaHy ;  ^n  this-ils 

£rmness  mainly  depends,  for  we  know  it  to  be  so  tou^,  as  not 
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to  be  divided  by  a  haid  ligature  placed  on  tbe  TeflBd,  aad  ao 
film,  as  alone  to  resist  tbe  impulse  of  the  current  when  the  other 
coats  are  divided  or  torn. 

ii.  The  internal  coat  not  only  lines  the  arteries,  but  is  con- 
Unaed  into  the  ventricles  of  the  heart ;  hence  it  is  sometimes 
called  the  common  membrane;  and  as  it  is  smooth,  and 
moistened  by  a  fine  halitns,  which  appears  to  be  poured  out 
upon  its  surbce,  it  is  by  some  considered  analogous  to  serous 
membranes,  and  named  accordingly.  It  is  thin,  homogeneous, 
and  transparent,  and  so  fingile  as  to  be  easily  torn.  Its  inner 
surfiice  is  at  all  times  in  contact  with  the  blood,  the  outer  being 
in  close  union  with  the  middle  coat.  At  each  ventricular  open- 
ing it  forms  three  folds,  whose  base,  or  line  of  attachment, 
which  is  convex,  is  situated  at  the  point  of  junction  between 
the  artery  (aorta  and  pulmonary)  and  the  corresponding  ven- 
tricle ;  whilst  their  firee  and  slightly  concave  border  projects  up* 
ward  into  the  artery,  one  sur&ce  looking  towards  its  axis,  the 
other  resting  against  its  side  in  the  relaxed  condition ;  but  when 
distended  with  blood,  they  bulge  or  project  downwards,  sd  as  to 
become  convex  when  viewed  from  the  ventricle,  and  concave 
from  the  artery.  Each  valvular  fold  thus  disposed  encloses  a 
minute  stratum  of  cellular  tissue  as  its  bond  of  union,  and  is 
bound  down  to  the  middle  coat  at  the  margin  of  one  of  the  con- 
vex processes  which  it  presents  at  its  commencement:  in  the 
free  maigin  of  each  is  a  small  granule,  called  '^  corpus  aurantii^* 
or  ^^  sesamoideum.^  Such  are  the  sigmoid  or  semilunar  valves, 
which  prev^t  the  reflux  of  the  blood  from  the  arteries  back  into 
the  venkicles. 

iii.  The  middle  coat  (called  also  muscular,  fibrous,  elastic) 
is  that  on  which  the  most  striking  peculiarities  of  arteries  de- 
pend. At  its  commencement  it  presents,  in  both  vessels  (aorta 
and  pulmonary  artery),  not  a  straight  border,  but  rather  one 
which  is  scolloped  by  three  notches  into  three  processes,  which 
pass  down  to  the  margin  of  the  ventricle,  but  are  not  identified 
even  by  their  tips  with  the  fleshy  flbres.  It  consists  of  pale, 
straw-coloured  fibres,  coiled  obliquely  round  the  circumference 
of  ike  vess^,  but  none  of  them  forming  a  complete  circle.  If 
an  art^y  be  stretched  transversely,  it  will  recoil  and  resume  its 
original  diameter ;  if  elongated,  it  will  retract.  These  are  direct 
proo&  of  elasticity.     When  an  artery  no  longer  carries  blood. 
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M,<  fiv  fanteicey  w&en  a  li^tuve  haik  been  appfied  upon  it,  the 
pttt  be)rondidie  ligature  wiU  eontract,  its  tube  will  become  obli- 
terated, and  finallj,  by  an  alteration  in  its  mode  of  nutrition, 
vill  degenexate  into  a  mere  fibrous  cord.  This  indicates  a  con- 
tiadile  power  different  6om  that  resiliency  which  characterises 
ainictures  aimply  elastic,  and  has  been  termed  contractility  of 
tissue)  to  denote  that  it  is  in  some  sort  a  yital  property.  The 
coats  of  arteries  resist  the  effects  of  maceration  for  ia  considerable 
time,  and  yield  on  decoction  but  little  gelatine,  and  no  fibrine : 
henee  the  structure  of  their  middle  coat  has  been  asnmilated  to 
that  peculiar  substance  called  ^'  tissu  jaune^^— *^^  ^lastique,^ 
whiqh  forms  the  ligamenta  subflava  of  the  Terte1»»,  and  the 
ceryical  ligaments  in  the  lower  animals.  These  physical  and 
diemical  properties  constitute  a  marked  line  of  distinction  be^ 
tween  the  middle  coat  of  arteries  and  muscle;  but  in  some 
paitidulars,  more  especially  in  its  vital  properties,  it  manHests 
se^vexal  points  of  resemblance  to  the  muscular  structure,  so  that 
it  seems  to  constitute  an  intermediate  link  between  it  and  the 
fibrous  or  fibro-cellular  tissues. 

56.  That  property  of  arteries  which  is  here  indicated,  and 
which  enables  them  to  contract  towards  their  centre,  withoiat 
baring  been  previously  distended,  has  been  the  subject  of  many 
controversies  amongst  physiologists.  It  has  been  variously  de- 
nominated, by  different  persons, — ^tonicity,  vital  force,  contrac- 
tility, &c.  The  whole  controversy  may  be  reduced  to  tliis 
— Are  all  the  phenomena  of  extension  and  contraction  thai  are 
presented  by  arteries  attributable  solely  to  their  elasticity? 
Haller,  Bich4t,  and  Majendie,  have  taken  the  affirmative  side 
of  the  question;  Hunter,  Soemmering,  Thomson,  and  Home, 
the  opposite.  A  decided  difference  of  opinion  between  such 
high  authorities  affords  abundant  evidence  of  the  difficulty  of 
the  subject,  particularly  wh^  we  consider  the  groat  attention 
which  they  have  severally  paid  to  it,  and  the  many  experiments 
which  they  performed  with  a  view  to  arrive  at  8<»ne  satis&ctory 
conclusion.  Bichat'^s  arguments  against  the  irritability  of  ar^ 
terie^  are  as  follow:—-!.  Mechanical  or  chemical  irritants  applied 
tq  their  external  or  internal  sur&ce,  determine  no  amtraction  in 
them ;.  nor,  when  divided  longitudinally,  do  the  edges  of  the 
incision  become  everted,  as  occurs  in  the  intestines,  or  other 
irritable  tubes.     2.  When  separated  from  the  body,  they  mani*< 
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fest  no  signs  of  contractility :  if  the  finger  be  introduced  into  a 
vessel,  it  is  not  compressed.  Galvanism  produces  no  contrac- 
tion ;  and  if  any  is  caused  by  the  application  of  an  add,  it  is 
attributable  rather  to  its  chemical  action  on  their  coats  than  to 
any  vital  power  in  them.  *^  The  arteries,^  says  Majendie,* 
^^  nowhere  present  any  indication  of  irritability ;  they  remain 
immoveable  under  the  action  of  sharp  instruments,  of  caustics, 
and  of  the  galvanic  cnrrent.^^ 

These  results  are  not  by  any  means  confozmable  with  those 
obtained  by  other  physiologists.  Dr.  Thomson  f  ^^  succeeded 
in  producing  complete  contraction,  by  irritating,  for  some  time, 
though  gently,  with  the  point  of  a  needle,  the  small  arteries  in 
the  web  of  a  frog^s  foot.'*''  The  same  effect  was  also  produced 
by  weak  volatile  alkali ;  but  when  a  saturated  solution  of  com- 
mon salt  was  applied  with  the  point  of  a  hair  pencil,  '^  the 
arteries,  instead  of  being  contracted,  as  they  had  so  uniformly 
been  by  the  application  of  ammonia,  were  actually  and  sensibly 
dilated.^}  Again:  ^^  when  the  capillaries  are  stimulated  by 
the  direct  rays  of  the  sun,  by  the  application  of  gentle  firiction, 
or  of  spirits  of  wine,  the  velocity  of  the  blood  in  them  is  immedi- 
ately increased.'''^§  The  application  of  electricity  has  determined 
marked  contractions  in  arteries,  as  has  been  observed  by  two 
Italian  physiologists,  Oiulio  and  Rossi ;  and  Sir  E.  Home  suc-^ 
ceeded  in  producing  the  same  effect  by  imtating  a  neighbouring 
nerve.  These  direct  proo&  of  the  irritability  of  arteries  derive 
additional  support  from  several  pathological  facts.  ^^  The  in- 
creased pulsation  of  the  larger  vessels  supplying  an  inflamed 
part,  sufficiently  evinces  their  increased  action.*"!!  Thus,  if 
paronychia  occur  in  one  of  the  fingers,  the  corresponding  radial 
artery  will  pulsate  more  strongly  than  that  of  the  opposite  hand. 
In  cases  of  hemiplegia  the  strength  of  the  pulse  is  diminished 
at  the  affected  side,  though  it  remains  quite  natural  at  the  other ; 
a  proof  that  the  arteries  possess  a  power  independent  of  the 
heart,  and  which  is  attributable  to  their  irritability.  The  de- 
gree in  which  these  two  properties  of  arteries,  elasticity  and 
irritability,  are  manifested,  differs  according  to  the  size  of  the 
vessels ;  the  larger  are  more  elastic,  the  smaller  more  irritable ; 

*  Physiology,  p.  415.        t  Lectures  on  Inflammation,  p.  85.       t  ^^'  loco. 
§  Wilson  Philip  on  the  Vital  Functions,  p.  285.  ||  Thomson,  loc.  cit 
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atid  this  latter  property  is  more  or  less  subjected  to  hervoas 
influence. 

The  experiments  of  Dr.  Thomson,  above  cited,  cannot  be 
considered  as  conclusive  evidence  that  arteries  are  really  irri- 
table, at  least  in  that  sense  in  which  muscles  are  known  to  be 
so.  Even  were  it  established  that  the  capillaries  are  contractile 
on  the  application  of  stimuli,  it  would  not  follow  that  the  ar- 
terial tubes  which  extend  from  the  heart  to  these,  are  irritable 
or  muscular.  Pain  is  necessarily  produced  by  irritating  sub- 
stances ;  pain  and  fear  soon  influence  the  circulation ;  the  for- 
mer will  at  first  quicken  it ;  the  latter,  from  its  depressing  effect, 
will  soon  diminish  its  rapidity.  Besides,  it  may  be  objected  to 
all  chemical  agents,  that  they  must  act  on  the  delicate  tissues  in 
which  the  vessels  are  enclosed,  and  upon  their  coats,  if  not  upon 
their  contents. 

Whatever  diflTerences  of  opinion  may  exist  on  this  much-liti- 
gated subject,  few  will  deny  that  arteries  assist,  in  some  degree, 
in  carrying  on  the  circulation ;  for  we  know  that  they  Appear 
before  the  heart  in  the  human  embryo ;  and  in  several  of  the 
lower  animals,  in  which  there  is  no  heart,  the  vessels  alone  pro- 
pel the  fluids.  In  fishes  there  is  no  systemic  ventricle ;  in  rep- 
tiles the  arteries  contract  and  propel  the  blood  after  the  heart 
has  been  removed  ;  and  even  in  warm-blooded  animals  the  blood 
has  been  observed  moving  freely  in  the  capillaries,  after  all  con- 
nexion with  the  heart  had  been  cut  off  by  a  ligature  on  the 
aorta.*  The  circulation  goes  on  in  those  acephalous  monsters 
in  which  a  heart  has  not  been  developed.  Inferences  drawn  from 
a  consideration  of  the  structure  and  functions  of  the  lower  ani* 
mals  cannot  always  be  extended  to  those  of  more  complex 
and  perfect  organisation,  as  the  analogy  between  them  may  not 
be  sufficiently  close  to  warrant  the  application ;  but  firom  a 
general  view  of  what  has  been  stated  with  regard  to  the  circu- 
lating system,  we  may  conclude,  that  when  the  heart  exists,  it 
exerts  a  decided  influence  on  the  circulation ;  that  by  its  action 
the  stream  of  blood  in  the  arteries  moves  on,  not  continuously, 
but  in  jets ;  and  that  it  flows  uninterruptedly,  though  the  lead- 
ing arterial  trunks  have  become  ossified.  The  vessels  also  have 
a  part  to  perform,  as  is  evident  from  the  fact  that  they  can  pro- 

*  Inquiry  into  the  Lawit  of  the  Vital  Functions,  p.  219,  by  Wilson  Philip. 
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pel  the  blood  after  the  heart  has  ceased  to  act ;  and  so  the  heart 
and  arteries  may  be  considered  as  associated  in  the  performance 
of  a  special  function,  each  being  to  a  certain  extent  endued  with 
an  independent  power:  one  acting  by  direct  propulsion,  the 
others  assisting  by  their  vital  force  and  elasticity. 

57.  The  pulse. — The  flow  of  blood  in  the  arteries  determines 
a  peculiar  phenomenon,  called  pulse.     The  number  of  arterial 
pulsations  in  a  given  time,  varies  according  to  the  age,  sex,  and 
constitution  of  each  individual ;  but,  setting  aside  these,  and  all 
other  variations  dependent  on  diflferent  circumstances,  in  health 
as  well  as  in  disease,  when  we  come  to  inquire  what  is  the 
change  sustained  by  arteries  during  their  pulsation,  and  what  is 
the  cause  of  the  change,  we  find  that  even  on  these  preliminary 
questions  a  considerable  difference  of  opinion  exists  amongst 
physiologists.     According  to  Mr.  Hunter,*  *'  arteries,  during 
their  diastole,  increase  much  more  in  length  than  width.     It  is, 
however,  the  increased  diameter  that  is  perceived  by  the  touch. 
This  increase  is  so  manifest  as  to  be  felt  or  seen,  and  produces 
what  is  called  the  pulse?'*    According  to  Dr.  Hales,  •(•  "  at  each 
systole  of  the  heart  the  blood  in  the  arteries  is  propelled  forward 
with  an  increased  impetus,  thereby  dilating  the  canal."*'     Dr. 
Thomson's  opinion  is  nearly  to  the  same  effect :— "  The  pulsa- 
tion of  arteries  is  derived  entirely  from  the  dilatation  and  elon- 
gation which  they  experience  from  the  blood  impelled  into  them 
by  the  systole  of  the  heart.'' J     Haller,  in  one  part  of  his  Ele- 
ments, attributes  the  pulse  to  a  dilatation  of  the  arteries,  but 
subsequently  admits  that  the  dilatation  cannot  be  perceived,  and 
that  it  is  only  inferred  from  the  sensation  communicated  to  the 
finger.     Bichat,  during  the  progress  of  his  researches,  frequently 
examined  the  condition  of  denuded  arteries ;  and,  as  he  could 
not  observe  any  adequate  dilatation  in  them,  he  came  ultimately 
to  the  conclusion  that  the  pulse  was  attributable  to  a  locomotion 
in  the  whole  artery,  ("  un  mouvement  de  totalite,"§)  which 
causes  it  to  spring  against  the  finger  during  the  systole  of  the 
heart.     Yet  he  still  inclines  to  admit  a  dilatation  in  some  de- 
gree : — ^^  Quant  a  la  dilatation,  elle  est  presque  nulle  dansT^tat 
ordinaire."     It  is  scarcely  necessary  to  allude  to  the  hypothesis 

*  On  the  Blood  and  Inflammation,  p.  23.  f  Hsmastatics. 

t  Lecture  on  Inflammation,  p.  63,         $  Anatomie  G6n^rale>  torn.  ii.  p.  335. 
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of  Dumas,*  that  arteries  are  endued  with  a  power  of  active  dila- 
tation, which  enables  them  to  expand,  to  receive  the  blood 
which  is  about  to  be  propelled  into  them.  The  late  Dr. 
Parryj-f"  of  Bath,  assisted  by  Mr.  Norman,  made  a  great  num- 
ber of  experiments  to  determine  the  condition  of  arteries  during 
their  pulsation.  Whilst  prosecuting  his  researches  he  laid  bare 
fifty-five  of  the  larger  arteries  in  horses,  sheep,  and  dogs,  "  yet 
could  not  by  any  mode  of  scrutiny  detect,  in  a  single  instance^ 
the  smallest  dilatation  or  contraction  corresponding  with  the 
systole  or  diastole  of  the  left  ventricle  of  the  heart."  It  is  more 
than  probable,  as  Dr.  Wilson  Philip  has  remarked,  that  the 
mode  of  measurement  adopted  in  these  experiments  was  not 
sufficiently  delicate  to  ascertain  the  point  with  precision ;  foi 
Dr.  Hastings  found  that  a  ligature  placed  round  an  artery  was 
tightened  at  each  contraction  of  the  heart.  It  appears^  then, 
that  the  weight  of  testimony  and  authority  inclines  to  that 
opinion  which  attributes  the  pulse  to  a  dilatation  and  elongation 
of  the  artery,  consequent  upon  the  systole  of  the  ventricles.  It 
cannot  be  said  to  be  altogether  dependent  on  that  cause ;  for  if 
it  were,  no  difference  could  exist  in  the  state  of  the  pulse  in  the 
corresponding  arteries  in  different  limbs,  neither  could  it  be 
raised  above  par,  as  we  frequently  find  it,  in  a  vessel  leading  to 
an  inflamed  part,  nor  depressed  below  it  in  a  paralytic  limb.  It 
has  hitherto  been  admitted,  that  the  pulsation  of  arteries,  no 
matter  how  near  or  distant  they  may  be  from  the  centre  of  the 
circulation,  occurs  at  the  same  moment,  being  synchronous 
throughout  the  body;  but  some  recent  observations  made  by 
Dr.  Corrigan  and  others,  render  it  probable  that  a  retardation 
takes  place ;  the  pulse  in  the  posterior  tibial  artery,  for  instance, 
being  later,  by  a  minute  interval,  than  that  in  the  femoral 
or  iliac. 

58.  Developement. — The  formation  of  the  vascular  system 
has  been  examined  of  late  years  with  the  greatest  attention  by 
several  physiologists,  particularly  by  Meckel,  Serres,  Home, 
and  A.  Thomson,  whose  researches  have  thrown  considerable 
light  on  this  rather  complex  subject.  Meckel  has  directed  his 
inquiries  for  the  most  part  to  the  following  points :— to  ascer- 
tain the  parts  of  the  system  which  are  first  developed  ;  the  ar- 
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rangement  of  these  parts  in  the  eadier  stages  of  fcetal  life ;  the 
relation  which  exists  at  different  periods  between  the  greater 
and  lesser  circulation,  the  dark  and  led-blooded  system ;  and, 
finally,  the  proportion  subsisting  between  the  number,  size,  and 
capacity  of  the  different  orders  of  vessels  at  different  periods  of 
life. 

It  is  difficult  to  determine  with  precision  which  part  of  the 
vascular  system  is  first  developed.  But  if  the  analogy  between 
birds  and  the  higher  animals  be  sufficiently  dose  to  allow  of  an 
inference,  deduced  firom  observations  on  the  developement  of 
the  one  to  be  applied  to  the  other,  it  may  be  stated  that  the 
veins  of  the  vesicula  umbilicalis  are  the  first  which  become  ma- 
nifest ;  for  the  vesicula  umbilicalis  in  the  human  embryo  corre- 
sponds with  the  membrane  of  the  yolk,  or  the  yolk-bag,  in 
birds ;  and  it  is  demonstrable,  that  the  veins  which  issue  from 
the  latter  are  the  first  that  are  developed.  The  vesicula  umbi- 
licalis is  a  minute  membranous  sac,  placed  between  the  chorion 
and  amnios,  and  greater  in  size,  relatively  to  the  foetus,  the 
earlier  it  is  examined.  It  appears  to  be  formed  before  the  new 
being,  which  in  a  manner  rests  upon  it,  the  vesicula  being  close- 
ly in  contact  with  its  anterior  surfitce.  The  cavity  of  the  vesicle 
most  probably  communicates  with  that  of  the  intestinal  canal ; 
but  there  is  evidently  a  connexion  by  vessels  between  it  and 
those  of  the  mesentery  up  to  the  second  month :  these,  consist- 
ing of  an  artery  and  a  vein,  extend  in  the  first  instance  from  the 
vesicula  to  the  mesenteric  vessels.  At  the  period  just  referred 
to,  they  reach  no  fiurther  than  the  paiietes  of  the  abdomen,  and, 
finally,  they  disappear  altogether.  From  their  mode  of  con- 
nexion, these  vessels  are  called  vasa  omphalo-mesenterica. 

59.  At  the  earliest  period  at  which  either  structure  or  ves- 
sels become  perceptible  in  the  incubated  egg,  some  small 
rounded  vesicles,  or  rather  spaces,  are  seen  in  the  germinal 
membrane,  which  soon  become  filled  with  a  clear  and  viscid 
fluid.  Separated  from  one  another  at  first,  they  represent 
so  many  islets,  or  rather  a  chain  of  vesicles,  gradually  increasing 
in  number,  until  they  form  a  net-work,  which  soon  becomes 
filled  with  blood  in  place  of  the  fluid  previously  contained. 
The  minute  radicles  thus  formed  gradually  unite  to  form 
branches,  which  coalesce  and  form  a  trunk — ^the  omphalo-mesen- 
teric  vein.     These  are  properly  but  rudimentary  vessels ;  they 
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have  nio  frtrpex  coats,  they  are  merely  canak  hollowed,  as  it 
were,  in  the  texture  of  the  membrane,  like  the  canUs  obsenred 
by  %  E.  Home  in  a  clot  of  blood,  marking  out  the  course  of 
the  vessels  about  to  be  developed  within  it.     The  substance  of 
the  membrane  becomes  thickened  along  the  course  of  these 
canals,  and  forms  the  first  rudiment  of  their  walls ;  and  then  the 
process  of  developement  goes  on  progressively,  though  slow- 
ly.   When  the  omphalo-mesenteric  vein  is  thus  formed,  it  turns 
from  below  upwards,  situated  anterioriy  with  regard  to  the  body 
of  the  embryo,  and  terminates  in  a  vein  which  ascends  perpen- 
diculariy,  and  presents  a  dilatation  at  the  point  where  the  heart 
is  ultimately  produced.     From  this  the  aorta  issues,  and  distri- 
butes branches  to  the  different  organs  of  the  body;  the  accom-- 
panying  veins  being  formed  nearly  at  the  same  time,  and  also 
the  omphalo-mesenteric  artery.     It  is  more  than  probable  that 
the  umbilical  vein  and  artery  are  developed  in  the  same  order  as 
the  omphalo-mesenteric  vessels,  viz.  the  vein  first,  the  artery 
afterwards ;  for  they  in  a  manner  supplant  them.     Though  ar- 
guments founded  on  analogy  so  often  lead  to  error,  that  it  is 
hazardous  to  employ  them  in  researches  of  this  sort,  we  yet  may 
use  them  for  the  illustmtion  of  our  views,  if  not  for  their  con^ 
firmation.     During  the  germination  of  seeds,  the  new  plant,  in 
the  first  instance,  is  observed  to  derive  its  support  from  the 
farina  of  the  seed,  and  from  the  leaflets  developed  within  the 
cotyledons.     When  the  radicula  has  shot  down,  and  begins  to 
derive  nutriment  from  the  soil,  these  leaflets  perish,  and  the 
plant  is  supplied  by  its  own  roots.     So  the  vesicula  and  its  ves- 
sels appear  to  support  the  embryo  until  the  umbilical  veins  are 
formed;  after  which  it  withers,  and  finally  disappears,  when  the 
latter  have  established  their  connexion  with  the  uterus,  through 
the  medium  of  the  placenta. 

The  vein  (omphalo-mesenteric)  derived  from  the  vesicula, 
opens  into  the  mesenteric  vein  of  the  foetus,  which  is  a  primary 
branch  of  the  vena  portse,  so  that  the  latter  may  be  regarded  as 
derived  from  the  omphalo-mesenteric  vein.  The  vena  portee,  at 
this  stage  of  foetal  existence,  forms  the  principal  trunk  of  the 
venous  system,  and  ascends  towards  the  point  afterwards  occu- 
pied by  the  heart,  where  it  presents  a  slight  ampulla,  corre- 
sponding with  the  auricle;  immediately  beyond  this  another 
slight  dilatation  appears,  and  then  a  third,  which  represent  the 
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the  TeDtEide,  and  the  primaxy  mtmai  tnmk — the  bid- 
bos  aiieriosiifl.     These  Tesicubr  dilatations  axe  separated  by 
digbt  constrictions.     The  position  of  the  anride  soon  changes 
vith  regaid  to  the  ventride ;  it  ascends  so  as  to  get  to  its  base 
or  npper  part     Each  of  these  cavities,  at  first  single,  becomes 
divided,  into  distinct  duunbers;  bnt,  pxeviondy  to  indicating 
the  steps  of  these  changes,  we  may  here  obserre  that,  whilst 
they  are  going  on,  progress  is  at  the  same  time  beii^  made.in 
flie  deyelopement  of  other  parts  of  the  vascular  system.     The 
vena  ports,  which  originally  lies  behind  the  livear,  and  imcon- 
nected  with  it,  becomes  connected  with  the  umbilical  vein,  and, 
conjointly  with  it,  ramifies  in  that  organ,  which  then  endoses 
the  vein,  and,  for  the  first  time,  becomes  a  sort  of  diverticulnm, 
in  which  the  blood  circnlates  before  it  passes  to  the  heart. 
Cases  have  occasionally  obcnrred  in  which  the  liver  and  vena 
port®  continued  to  retain  the  relative  position  above  indicated ; 
that  is  to  say,  the  vein  passed  behind  the  liver  without  possess- 
ing any  connexion  with  it,  and  opened  directly  into  the  vena 
cava.     In  these  instances  a  fluid,  resembling  bile,  was  found  in 
the  gall-bladder,  and  the  inference  was  at  once  deduced,  that 
the  bile  is  in  all  cases  secreted  from  the  blood  of  the  hepatic 
artery,  and  not  from  that  in  the  vena  portse.     From  what  has 
been  just  stated,  these  are  merely  cases  of  deranged  or  imper- 
fect developement,  and  cannot,  as  such,  furnish  legitimate  data 
from  which  any  inference  can  be  drawn.     But  even  were  it 
otherwise,  the  conclusion  would  be  invalid,   on  the  obvious 
prindple,  ^^  hand  valet  aigumentum   k  particuhri  ad  univer- 
salem.^ 

60*  As  the  developement  of  the  heart  proceeds,  the  auricle 
becomes  divided  into  two  cavities  (but  incompletely)  by  a  sep- 
tum, which  projects  inwards  from  its  circumference.  The  divi- 
sion of  the  ventricles  takes  place  somewhat  in  a  difierent  man- 
ner. The  right  ventricle  at  first  appears  like  a  small  tubercle, 
extending  downwards  gradually  towards  the  apex  of  the  heart ; 
the  septum  projects  inwards  along  the  line  of  constriction, 
which  indicates  the  separation  of  the  ventricular  sac  into  two 
chambers  ;  it  developes  also  from  below  upwards — ^from  the 
apex  towards  the  base.  In  the  next  place,  along  the  great  arterial 
trunk  a  constricted  line  is  observed  extending  gradually  from 
below  upwards,  indicating  its  developement  into  two  vessels— the 
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aovttt  and  poliaoiialry  artery.  They  remain,  however)  conneeted, 
and  they  still  communicate  during  the  whole  period  of  foetal  Kfe 
at  theiT  upper  part^-^the  communication  being  reduced  to  that 
short  l»anch  or  o^et  which  leads  from  the  distal  end  of  the 
pulmonary  artery  into  the  aorta,  and  which  is  named  the 
^^ ductus,  arteriosus.^  By  means  of  this  communication,  the 
streams  which  issue  from  the  two  ventricles  become  blended,  at 
least  in  part ;  and  so  the  duct  has  the  same  effect  on  the  action 
of  the  ventricles  that  the  foramen  ovale  has  on  the  auricles  ;  it 
makes  than,  as  it  were,  a  single  cavity,  in  so  far  as  the  currents 
which  issue  from  the  two  chambers  become  blended  after  their 
exit. 

61.  In  reviewing  this  succession  of  changes  during  the  pro* 
gress  of  developement,  we  recognise  each  of  them  as  a  temporary 
or  transition  stage,  which,  whilst  it  lasts,  bears  a  certain  degree 
of  analogy  to  a  fixed  condition  of  the  circulating  apparatus  in 
some  of  the  lower  orders  of  animals.     Thus,  when  in  the  embryo 
of  a  vertebrate  animal,  a  single  vessel  without  any  cardiac  di- 
latation runs  along  the  back,  it  at  once  suggests  the  idea  of  the 
dorsal  vessel  in  insects.    When,  at  the  anterior  part  of  this  vessel, 
an  enlargement  occurs  where  the  ^^  punctum  saliens  ^^  is  seen, 
and  which  assumes  the  character  of  a  ventricle,  it  is  the  analogue 
of  what  is  found  in  the  higher  Crustacea.   In  the  next  stage,  where 
two  cavities  exist  one  just  before  the  other,  representing  an 
auricle  and  ventricle,  it  corresponds  with  the  condition  of  the 
central  organ  in  the  mollusca.     When  the  auricle  ascends  and 
the  ventricle  comes  forward,  the  bulbus  arteriosus  reaching  up- 
wards from  its  base,  it  is  like  the  heart  of  fishes,  in  which  it  is 
called  branchial  or  respiratory  from  its  sending  the  blood  into 
the  gills  or  respiratory  organ  solely,  and  therefore  discharges  the 
function  of  the  right   or  pulmonic  heart  in  higher  animals. 
When  the  auricular  cavity  becomes  separated  into  two  chambers 
by  the  growth  of  the  septum,  the  ventricle  still  remaining  single, 
it  passes  into  i&e  condition  of  the  organ  in  the  batrachial  reptile. 
In  the  next  place,  as  the  developement  of  the  ventricular  septum 
proceeds  from  the  apex  upwards  to  the  base,  before  it  is  com- 
pleted a  communication  will  still  remain  at  this  point;    the 
heart  in  this   stage  consisting  of  two  auricles  and  a  partially 
divided  ventricle,  represents  the  condition  of  the  organ  in  the 
ophidian  reptile,  and,  were  its  growth  arrested  at  this  point  (of 
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which  many  inetancea  have  occuired),  that  fonn  of  congenital 
malfonaation  will  remain  through  life  in  -which  the  two  sorts  of 
blood  are  blended,  owing  to  the  imperfection  of  the  septum. 
Lastly,  even  when  all  communication  between  the  ventricular 
cavities  is  cut  off  by  the  completion  of  the  septum,  the  streams 
issuing  from  them  are  still  to  a  certain  extent  blended,  by  means 
of  the  current  which  passes  from  the  pulmonary  artery  through 
the  ductus  arteriosns  into  the  aorta.  Hence,  until  this  diverticu- 
lum is  closed,  tai  analogy  will  still  remain  between  the  conforma- 
tion of  the  organs  in  the  fcetais  of  the  human  subject  and  the 
higher  animals  with  that  of  the  reptile.  It  is  finally  cut  off  at 
the  moment  of  birth,  when  the  condition  of  the  circulating  ap- 
paratus in  the  new  being  passes  from  that  of  the  cold-blooded  to 
that  of  the  warm-blooded  animal. 
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62.  FiKtal  eirculation.^^Fig.  81  is  a  diagram  of  the  circula- 
tion in  the  f<Btu8.)«— When  the  placenta*  m,  is  formed,  and  the 
fcetusy  through  its  medium,  begins  to  derive  support  from  the 
parent,  the  course  of  the  nutritive  fluid  is  as  follows  :-r»A  vein, «, 
(umbilical,)  commencing  by  branches  in  the  placenta,  passes  along 
firom  it ;  in  its  course  two  arteries  (umbilical),  a  a,  coil  round  it, 
which  are  continuations  of  the  hypogastric  arteries  of  the  foetus, 
h  h  ;  these  arteries  carry  back  to  the  placenta  the  residue  of  the 
blood  which  had  previously  circulated  in  the  body  of  the  new 
being.  The  umbilical  vein,  having  reached  the  abdomen, 
passes  towards  the  longitudinal  fissure  of  the  liver,  in  which  it 
runs  from  before  backwards,  sending  branches  chiefly  to  the  left 
lobe*  At  the  transverse  fissure  it  ft)rms  a  direct  inosculation 
with  the  vena  portse,  g,  so  that  the  currents  of  the  two  veins  are 
mingled  at  this  point*,  after  which  the^ circulate  in  the  left  lobe 
of  the  liver.  The  remainder  of  the  blood  brought  by  the  umbilical 
vein  is  carried  onwards  to  the  vena  cava  by  the  ductus  venosus,  d, 
(which  is  lodged  in  the  posterior  part  of  (the  longitudinal  fissure,) 
and  so  through  the  vena  cava,  c,  to  the  heart. 

Were  it  then  required  to  indicate  the  course  of  a  given  quan- 
tity of  blood  derived  from  the  placenta,  ,and  circulated  through 
the  fcetus,  it  would  be  found  as  follovrs :— When  brought  to 
the  liver  by  the  umbilical  vein,  part  is  given  to  this  organ  (its 
left  lobe)  without  mixture,  and  part  after,  being  mixed  with  that 
of  the  vena  port®,  whilst  the  rest,  by  means  of  the  ductus 
venosus,  is  conveyed  to  the  vena  cava,  and  so  to  the  right 
auricle,  r,  mingled  with  the  blood  of  the  vein. 

When  arrived  at  the  heart,  the  current  passes  directly  through 
the  foramen  ovale  into  the  left  auricle,  l^  and  thence  into  the 
left  ventricle,  v.  From  the  last-named  cavity  it  is  propelled 
through  the  aorta, «,  and  its  ascending  branches,  into  the  head  and 
upper  extremities,  a  small  part  only  being  conveyed  downwards 
into  the  descending  part  of  the  aorta,  s  *, . 

Now,  the  blood  which  is  brought  back  from  the  superior  parts 
of  the  body  and  the  head,  by  the  jugular  and  subclavian  veins, 
to  the  right  auricle,  is  said  to  pass,  (and  experiments  made  by 
injecting  from  the  umbilical  vein  upwards,  and  by  the  jugular 
in  the  opposite  direction,  with  differently  coloured  injections, 
seem  to  prove  the  fact,)  during  the  earlier  periods,  without  any 
intermixture  with  the  blood  of  the  inferior  cava,  into  the  right 
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auricle,  r,  and  thence  into  the  corresponding  ventricle,  v  *,  which, 
by  means  of  the  pulmonary  artery,  p,  propels  it  partly  into  the 
lungs,  but  chiefly  through  the  ductus  arteriosus,  o,  into  the 
descending,  aorta,  and  so  into  the  inferior  parts  of  the  body. 
This  descending  current  consists  of  a  less  pure  fluid  than  that 
circulated  by  the  superior  aortic  branches,  as  most  of  it  had 
already  circulated  through  the  superior  parts  of  the  system  of  the 
fcetus,  the  rest  being  merely  the  portion  which  is  conveyed 
downwards  from  the  arch  of  the  aorta,  after  having  sent  the 
chief  part  of  its  blood  upwards  into  the  subclavian  and  carotid 
arteries.  The  iliac  vessels,  into  which  the  aorta  divides  in- 
feriorly,  convey  the  blood  into  the  lower  extremities ;  but  the 
greater  part  of  it  is  sent,  ]by  the  umbilical  arteries,  to  be  circu- 
lated in  the  placenta,  ^nd  as,  in  after-life,  the  capillaries  of 
the  lungs  and  those  of  the  gen^nd  system  are  opposed  to  one 
another,  so,  during  foetal  life,  a  similar  antagonism  is  maintained 
between  the  capillary  system  of  the  embryo  and  that  of  the 
placenta*  The  blood  alt  this  early  period  describes  two  circles, 
which  intersect  one  another,  and  communicate  at  the  heart,  so 
as  to  describe  (to  use  Bich^t^s  expression)  the  figure  8. 

At  first,  as  has  beei^  stated,  the  blood  of  the  superior  and 
that  of  the  inferior  cava  do  not  intermingle  in  the  right  auricle ; 
but  as  the  valve  of  the  foramen  ovale  increases,  and  narrows  the 
passage  into  the  left  auricle,  some  part  of  the  blood  of  the  in- 
ferior cava  being  prevented  from  flowing  in  that  course,  mixes 
with  that  of  the  descending  vein,  and  with  it  is  conveyed  into 
the  right  ventricle,  so  that  a  gradual  approximation  is  thus  being 
made  towards  the  condition  and  arrangement  of  the  circulating 
$ystem  which  obtain  in  after-life.  The  peculiarities  which  mark 
each  of  the  organic  systems  of  the  foetus,  as  well  as  that  now 
under  consideration,  lessen  as  it  approaches  the  period  in  which 
it  is  destined  to  pass  from  a  dependent,  and,  as  it  were,  parasitic 
existence,  to  a  separate  and  independent  one.  The  derivative 
passages  (ductus  venosus  and  arteriosus,  the  umbilical  vein  and 
arteries),  which  connect  all  the  parts  of  the  circulating  system, 
gradually  diminish,  and  the  placento-foetal  arrangement  approxi- 
mates so  nearly  to  the  aorto-pulmonary,  that  the  creature  is 
prepared  to  pass  from  one  mode  of  existence  into  the  other, 
without  disturbance .  or  injury  to  its  yet  tender  and  delicate 
organisation. 
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68.  Veins,  structure  o/^.— -Veins,  like  arteries,  are  composed 
of  three  coats,  which,  however,  are  comparatiyelj  thin  and 
flaccid.  They  are  easily  distended,  admitting  of  considerable 
enlargement  in  the  transverse  direction  ;  but  though  susceptible 
of  elongation,  they  are  not  so  to  the  same  extent  as  arteries. 
The  external  coat  of  veins  consists  of  condensed  cellular  tissue, 
but  is  much  thinner  and  less  firm  than  that  of  arteries  ;  it  is  very 
closely  united  with  the  next  membrane,  which  it  encloses,  viz. 
the  middle  coat.  The  latter,  thinner  and  much  more  pliant  than 
that  of  arteries,  at  first  appears  smooth  and  even  in  texture,  as  if 
altogether  destitute  of  fibres :  they  do  exist,  however ;  the 
greater  number  being  longitudinal,  some  few  only  assuming  a 
transverse  direction.  The  venae  cavse,  near  the  heart,  are  sur- 
rounded by  well-marked  circular  fibres ;  but  they  are  obviously 
muscular,  and  continuous  with  those  of  the  auricle,  of  which 
they  seem  to  be  a  prolongation.  The  middle  coat  is  more 
strongly  marked  in  superficial  veins  than  those  deeply  seated. 
The  internal  coat  is  a  thin  shining  membrane,  continuous  with 
that  which  lines  the  auricles  of  the  heart.  In  its  passage  along 
the  veins  (those  of  the  extremities)  it  is  thrown  into  folds 
at  different  intervals,  which  constitute  valves,  which  are  so 
armnged  as  to  allow  the  blood  to  flow  fireely  towards  the  heart, 
whilst  they  effectually  prevent  its  regurgitation  backwards  into 
the  parts  from  which  it  had  been  conveyed.  The  valves  are  of 
a  semi-lunar  form,  the  convex  border  being  continuous  with  the 
membrane  lining  the  interior  of  the  vessel,  the  straight  or  free 
one  projecting  towards  its  centre,  where  it  comes  into  contact 
with  a  similar  fold  extending  from  the  opposite  side ;  so  that 
both  form  a  complete  septum  across  the  interior  of  the  vessel. 
The  valves  may  be  likened  to  so  many  minute  flood-gates,  all 
inclined  in  the  direction  towards  which  the  stream  flows,  marking 
thereby  its  natural  course,  and  constructed  so  as  to  prevent  its 
return,  at  the  same  time  that,  by  supporting  the  column  of 
blood  which  intervenes  between  them  and  the  heart,  and  prevent- 
ing it  from  gravitating  on  that  which  follows,  they  remove  a  con* 
siderable  impediment  to  its  progress  along  the  veins.  They 
are  very  numerous  in  the  extremities,  particularly  in  the  more 
depending  parts,  and  in  superficial  vessels.     They  are  said  not 
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to  occur  in  the  veins  within  the  great  cavities ;  but  they  do 
exist  at  the  termination  of  some  of  them,  viz.  the  coronary  vein 
of  the  heart  and  the  azygos.  The  lining  membrane  alone  sus- 
tains the  blood  in  the  bones,  the  other  coats  being  deficient ; 
this  is  also  the  case  in  the  cerebral  sinuses,  in  which  the  dura 
mater  serres  as  a  substitute  for  the  two  external  venous  tunics, 
which  cease  at  the  base  of  the  skull,  where  the  jugular  veins  be- 
come continuous  with  the  sinuses. 

ABSORBENTS. 

64.  The  absorbent  vessels  are  called  also  l3anphatics,  vasa 
lymphatica,  absorbent  system,  systeme  absorbant. — The  term 
^'  absorbent ^^  means,  literally,  sucking  up ;  and  is  used  to  de- 
note the  property  (ascribed  to  certain  vessels  found  very  gene- 
rally diffused  throughout  the  sjrstem)  of  imbibing  substances 
placed  in  contact  with  them,  and  carrying  them  into  the  current 
of  the  circulation.  Under  this  head  are  included  two  sets  of 
vessels,  together  with  a  number  of  nodular  bodies  appended  to 
them,  called  glands.  The  vessels  are  transparent,  their  coats 
being  very  thin,  and  appear  white  when  filled  with  their  fluid 
contents  during  life ;  they  are  very  small  when  compared  with 
the  veins  whose  course  they  for  the  most  part  follow.  Like 
veins,  they  present  a  branched  or  ramified  distribution ;  their 
radicles  commence  in  the  different  textures  and  organs  of  the 
body,  and  gradually  converge,  forming  branches,  and  finally  two 
trunks,  which  pour  their  contents  into  the  veins.  When  in- 
jected, the  vessels  of  this  order  look  like  jointed  tubes,  present- 
ing numerous  constrictions  which  indicate  the  position  of  valves 
in  their  interior,  and  enlargements  just  beyond  them.  This  is 
shown  in  a  large  vessel,  fig.  17,  and  in  branches,  fig.  9,  which 
marks  the  contrast  between  lymphatics  and  arterial  capillaries, 
as  seen  in  fig.  16:  taking  the  trunk  and  branches  together, 
they  present  an  arborescent  form,  like  arteries  and  veins ;  their 
ramifications  resemble  a  diffused  net-work,  and  when  artificially 
injected,  look  like  jointed  cords. 

65.  Lymphatics  and  lacteah.-^YrGm  a  difference  in  the  na- 
ture of  the  fluid  which  the  absorbent  vessels  contain,  they  are 
divided  into  two  orders,  viz.  lymphatics  and  lacteals.  The  latter 
are  confined  to  the  cavity  of  the  abdomen,  and  only  absorb  chyle, 
the  product  of  digestion ;  the  former  are  diffused  through  the 
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body  at  large,  and  are  engaged  in  that  process  of  absorption 
which  is  constantly  going  on  in  the  various  structures  of  which 
it  is  composed. 

66.  Glands. — In  different  parts  of  the  course  of  the  absorbing 
yessels,  rounded  or  oval  bodies  are  situated,  called  glands  {lym^ 
photic  or  conglobate)^  which  in  the  extremities  are  found  usually 
at  the  flexures  of  joints,  but  in  the  cavities  are  variously  dis- 
posed. A  sketch  of  one  of  these  glands  is  given,  fig.  24,  with 
vessels  entering  it  and  issuing  from  it.  They  are  found  in  con- 
siderable number  within  the  abdomen,  in  the  mesentery,  and 
along  the  great  vessels, — ^in  the  thorax  at  the  root  of  the  lungs, 
and  in  the  mediastina, — in  the  neck  along  the  course  of  the 
cervical  vessels.  Their  size  varies  from  that  of  a  hemp-seed  to 
that  of  an  almond,  but  they  are  not  so  much  elongated  as  the 
latter.  Their  sur&ce  is  smooth,  their  consistence  considerable, 
which  is  due  to  their  capsule  consisting  of  fibro-cellular  membrane. 
The  vessels,  as  is  evident  from  the  results  of  injection,  on  arriv- 
ing at  the  glands,  become  intimately  connected  with  them,  and 
in  a  manner  ramify  through  their  interior ;  for  if  some  quick- 
silver be  introduced  into  the  vessel,  it  will  soon  permeate  the 
whole  substance  of  the  gland. 

67.  Inferent  and  efferent  «?c«5c&.— The  entering  vessels  are 
on  this  account  called  *'  vasa  inferential  (fig.  24,  x).  The  ves- 
sels which  issue  from  the  glands  appear  to  arise  from  their, 
interior  by  a  number  of  minute  radicles,  which  unite  to  form 
tubes,  of  about  the  same  size  as  those  which  had  entered  at  the 
opposite  side.  These  pass  on  in  the  course  of  the  circulation ; 
and  as  they  convey  away  whatever  fluids  had  passed  through  the 
glands,  they  are  called  "  vasa  efferentia^''  (fig.  £4,  y). 

Anatomists  are  by  no  means  agreed  as  to  the  precise  distribu- 
tion of  the  minute  tubuli  which  are  convoluted  in  the  interior  of 
the  glands.  The  inferent  vessels  on  reaching  the  gland  creep 
for  a  little  way  on  its  surface,  and  then  sink  into  its  interior, 
gradually  subdividing  into  smaller  branches.  The  efferent  ves- 
sels issue  in  the  same  manner ;  hence  it  is  frequently  asked,  are 
the  radicles  of  both  directly  continuous  within  the  gland,  and  is 
this  organ  but  a  closely  aggregated  plexus  P  Malpighi  showed 
the  existence  of  cellules  in  the  interior  of  these  glands  by  in- 
jecting them.  It  is  quite  certain  that,  if  they  be  filled  with 
mercury  and  idlowed  to  dry,  the  interior  cells  will  be  apparent.. 
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when  they  are  cut  open.  Mr.  Abemethy  availed  himself  of  an 
opportunity  which  presented  itself  to  him  of  injecting  tlese 
glands  in  the  whale.  The  injection  was  first  passed  into  the 
arteries,  and  then  by  the  lymphatics  both  were  found  effused 
into  cellules. — May  they  not  have  been  extravasated  ? 

68.  Thoracic  duct, — All  the  chyliferous  vessels,  as  well  to 
all  the  lymphatics,  which  arise  from  the  lower  extremities,  from 
the  left  side  of  the  thorax,  the  left  upper  extremity,  and  the 
lateral  half  of  the  head  and  neck  of  the  same  side,  pour  their 
contents  into  a  common  trunk  —  the  "left,  or  great  thoracic 
duct"  (ductus  thoracicus  sinister  vel  major,  Scemm.).  This  is 
a  tube  similar  in  structure,  but  larger  than  those  which  open 
into  it,  which  runs  along  the  spinal  column,  from  the  second 
lumbar  vertebra  to  the  lower  part  of  the  neck,  where  it  opens 
into  the  angle  formed  by  the  union  of  the  left  subclavian  and 
jugular  veins.  The  rest  of  the  absorbents,  consisting  of  those 
which  return  the  lymph  from  the  right  upper  extremity,  from 
the  right  half  of  the  thorax,  and  the  corresponding  side  of  the 
head  and  neck,  terminate  in  a  short  trunk,  the  **  right,''  or 
*<  small  lymphatic  duct,*"  which  opens  into  the  junction  of  the 
right  subclavian  and  jugular  veins.  These,  it  should  be  ob- 
served, are  not  the  only  points  at  which  absorbents  open  into 
veins.  Lippi  has  shown  some  of  them  terminating  in  the  in- 
ferior cava,  also  in  the  iliac  and  renal  veins. 

Lymphatics  for  th^  most  part  follow  the  course  of  veins,  and 
like  them  are  divisible  into  two  sets,  one  superficial,  the  other 
deep-seated.  They  are  said  to  consist  of  only  two  coats,  per- 
haps because  the  external  or  cellular  one  is  too  thin  to  be  satis- 
fectorily  demonstrated.  The  internal  coat,  or  lining  membrane, 
like  that  of  veins,  is  smooth,  thin,  delicate,  and  formed  into  folds 
which  constitute  valves,  fig.  18,  that  allow  the  contained  fluid  to 
pass  freely  towards  the  common  trunk,  but  prevent  its  return. 
The  knotted  appearance  presented  by  lymphatics  when  injected, 
is  owing  to  the  column  of  the  mercury,  or  other  substance  em- 
ployed, being  interrupted  by  the  valves.  The  proper  coat,  cor- 
responding with  that  of  veins,  is  dense,  firm,  and  most  probably 
fibrous,  though  it  is  not  easy  to  demonstrate  the  fact,  except  in 
the  thoracic  duct  of  a  horse,  or  of  some  large  animal.  It  is 
slightly  elastic,  and  appears  to  be  irritable ;  for  we  observe  the 
lacteals  to   contract,   and  force  on'  their  contents,  when  the 
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mesentery  is  exposed  in  an  animal  while  the  process  of  digestion 
is  going  on. 

GI^ANDS. 

69.  We  find  a  number  of  products  elaborated  &om  the  circu- 
lating fluids,  which  are  termed  secretions.  The  organs  in  which 
these  are  produced  are  called  glands  (glandula,  Aj^p)9  from  the 
likeness  which  some  of  them  present  to  an  acorn.  This,  how- 
ever, can  with  propriety  be  said  to  apply  to  the  conglobate  class, 
viz.  the  lymphatic  glands.  Various  structures  have  been  at 
different  times  included  under  this  head.  Some  of  the  ancient 
anatomists,  after  the  example  of  Hippocrates,  included  even  the 
brain ;  and  down  to  the  present  time  the  pituitary  body  and  the 
conarium  are  spoken  of  as  glands  (pituitary  and  pineal). 

70.  Glands  may  be  said  to  be  secreting  organs  which  elabo- 
rate from  the  blood  special  products.  This  necessarily  excludes 
those  two  just  named,  as  well  as  the  thyroid  body  (gland)  and 
the  spleen,  as  we  do  not  know  what  function  they  perform ;  the 
same  may  be  said  of  the  lymphatic  glands,  which  present  the 
characters  rather  of  ganglia  placed  in  the  course  of  the  absorbent 
vessels. 

« 

71.  When  examining  the  skin,  we  found  it  to  be  an  extended, 
sentient,  and  secreting  surface ;  such  also  is  the  internal  tegu- 
ment,— the  mucous  membrane.  Now  glands  are  not  only  de- 
pendencies upon  these,  but  also,  in  the  literal  sense,  productions 
of  them,  particularly  of  the  mucous  system.  Thus  some  of 
them  are  minute  caeca,  little  sacs  closed  at  one  end,  and  at  the 
other  opening  by  an  orifice  upon  the  tegument :  a  plan  of  this 
form  of  secreting  organ  is  given  in  figs.  19,  20.  When  con- 
structed in  this  way,  they  are  termed  follicles  (ceruminous, 
mucous,  or  sebaceous,  according  to  the  characters  of  their  secre- 
tions). They  exist  abundantly  at  the  flexures  of  joints,  at  the 
orifices  of  cavities  or  passages ;  they  are  seen  enlarged  in  their 
diseased  state  in  acne  and  sycosis  menti.  Along  the  mucous 
membrane  they  are  found  either  detached,  and  therefore  termed 
solitary  (glandulse  solitarise),  or  collected  into  groups  (g.  agmi- 
natae).  Suppose  for  a  moment  the  head  of  a  pin  to  be  pressed 
against  the  mucous  membrane  until  a  minute  piece  of  it  is  made 
to  bulge  out,  it  will  present  to  the  mind  a  sufficiently  exact 
notion  of  a  follicle.     In  some  places,  for  instance  in  the  urethra, 
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they  ar6  lengthened  into  the  tubular  form  so  as  to  admit  a 
bristle  or  fine  wire  for  two  or  three  lines;  these  are  called 
lacunse. 

Follicles  are  not  all  single  and  simple,  like  those  here  noticed : 
we  find  them  in  some  places  aggregated  into  groups,  as  in  the 
tonsils,  which  may  be  called  conglomerate  follicles;  in  others 
they  are  placed  in  rows,  their  orifices  converging  inwards  from 
point  to  point,  the  secretions  from  all  being  evacuated  by  a 
single  orifice.  The  Meibomian  follicles  under  the  lining  mem- 
brane of  the  eye-lids  are  arranged  in  several  rows  running  up* 
wards  from  the  free  edge  of  the  lids.  They  present,  if  laid  with 
the  conjunctiva  upon  a  piece  of  glass,  the  appearance  repre- 
sented in  fig.  21.  Some  of  the  rows  curve  at  their  distal  end, 
so  as  to  form  a  communication ;  at  the  lower  or  tarsal  end,  each 
row  opens  by  a  minute  orifice.  When  viewed  through  a  lens, 
the  lateral  follicles  of  a  single  row  (fig.  22)  are  seen  converging 
inwards ;  two  or  more  open  into  one  pedicle  or  duct,  and  all 
these  communicate  with  the  surface  by  means  of  the  single  duct 
seen  at  the  lower  end  of  this  elongated  cluster. 

Proceeding  from  these  simpler  forms  of  glands  to  those  con- 
sidered complex,  we  find  that  they  still  consist  essentially  of  a 
prolongation  of  mucous  membrane  drawn  out,  as  it  were,  and 
lengthened  into  a  tube,  out  of  which  ofiTsets  issue  from  point  to 
point,  until  it  assumes  a  branched  or  arborescent  form  as  repre- 
sented in  fig.  23,  which  is  taken  from  a  preparation  of  a  part  of 
the  parotid  gland.  From  the  duct  of  a  lobe,  a*,  branches  di- 
verge, and  from  these,  as  they  spread  out,  others  still  smaller 
issue,  until  finally  each  ends  in  a  minute  closed  sac.  Here, 
then,  the  branching  tube  of  mucous  membrane  is  as  much  the 
essential  constituent  of  a  compound  or  conglomerate  gland,  as  it 
is  in  the  simplest  mucous  follicle.  All  the  other  constituents 
may  be  considered  as  accessories  to  this  fundamental  one :  the 
artery  b*  runs  upon  it  and  ramifies  by  its  capillary  oflTsets, 
even  to  the  ultimate  follicles ;  the  nerve  creeps  upon  the  artery 
to  the  same  points ;  and  from  them  the  veins  and  lymphatics 
issue.  All  these  are  as  much  accessories  as  the  fibrous  coat 
which  supports  the  duct  and  its  ramifications.  The  sub-maxil- 
lary gland  and  the  pancreas  are  constructed  in  the  same  way ;  so 
is  the  liver,  which  is  apparently  the  most  complex  of  all.  It  is 
essentially  a  ramified  duct  prolonged  from  the  intestinal  mucous 
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membrane.  But  ther&  appears  to  foe  this  additional  complica- 
tion in  the  liver,  that  the  duct,  when  arrived  at  the  lobules, 
instead  of  ending  in  a  simple  closed  sac,  forms  in  each  of  them  a 
plexus  or  net-work,  as  indicated  in  fig.  24.  This  plexus  occupies 
the  circumference  and  area  of  the  lobule ;  the  vein  is  seen  com* 
mencing  by  radicles  towards  the  centre. 

However  complex  the  structure  of  the  liver  may  appear  in  the 
higher  animals,  we  find  that  it  becomes  gradually  resolyed  into 
lobes,  and  these  into  lobules,  and  finally  into  csecal  appendages, 
as  we  trace  it  step  by  step  down  from  the  vertebrate  animals 
through  the  mollusca,  Crustacea,  myriapoda,  arachnida,  to  the 
annelida,  or  red-blooded  worms.  In  the  last  it  is  represented 
by  several  simple  caeca  which  open  into  the  intestine.  Even  in 
some  of  the  lowest  division  of  the  animal  series,  viz.  the  radiata, 
csecal  appendages  are  found  which,  from  their  position  and  rela- 
tions, are  inferred  to  be  the  analogues  of  the  biliary  organs.  It 
is  in  this  same  simple  form,  viz.  a  csecal  appendage  gradually 
evolving  into  an  elongated  branching  tube  or  duct,  that  its  de- 
velopement  commences  in  the  higher  animals. 

The  pancreas  becomes  unravelled  and  simplified  in  the  same 
way  in  lower  animals.  It  is  still  lobed  and  conglomerate  in  the 
shark,  and  higher  cartilaginous  fishes ;  in  the  osseous,  as  the  cod 
and  haddock,  it  is  represented  by  numerous  caeca,  forming  a 
fringe  round  the  commencement  of  the  intestine,  and  opening 
separately  into  it.  In  cephalopods  and  gasteropods  one  or  two 
caeca  exist  in  the  same  situation,  marking  the  rudimentary  con- 
dition of  the  organ. 

72.  Those  who  have  treated  of  the  structure  of  glands,  adopt, 
for  the  most  part,  the  views  of  Malpighi  or  of  Ruysch.  The 
former  considered  that  the  granules  or  lobules,  (acini,)  of  which 
a  composite  or  conglomerate  gland  is  made  up,  are  so  many 
follicles,  each  opening  into  a  common  duct.  They  are  so  in  the 
salivary  glands,  but  not  in  the  liver ;  neither  are  their  extremi- 
ties enlarged  so  as  to  present  a  greater  diameter  than  the 
branches  of  the  duct  which  terminates  in  them.  Any  enlarge- 
ment which  may  appear  to  exist  at  these  points  is  in  part  attri- 
butable to  the  accessory  tissues  which  surround  them,  such  as 
the  cellular  substance  which  supports  the  capillary  vessels  and 
nerves,  and  partly  to  the  distension  caused  by  injection.  Mal- 
pighi^s  opinion,  then,  as  to  the  intimate  structure  of  glands,  is 
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nearer  to  the  truth  thian  that  of  Ruysch,  who  concluded,  from 
his  examinations,  that  the  lobules  are  coils  or  interlacings  of 
capillary  vessels,  the  arteries  being  prolonged  so  as  to  become 
continuous  with  the  excretory  ducts.  Neither  of  these  infer- 
ences is  tenable  with  regard  to  the  follicles  or  the  conglomerate 
glands ;  both  appear  to  have  been  deduced  from  the  examina- 
tion of  the  kidney,  and  by  some  are  made  still  to  apply  to  it ; 
but  though  the  cortical  or  vascular  structure  of  this  organ  may 
be  described  as  formed  of  capillaries  coiled  or  interlaced,  its 
tubular  structure  is  essentially  composed  of  branching  offsets  or 
caeca  derived  from  the  ureter,  which  is  a  prolongation  from  the 
genito-urinary  mucous  membrane. 

ERECTILE    TISSUE. 

78.  There  are  some  parts  whose  ultimate  vessels  are  so  con- 
structed as  to  admit  of  a  considerable  accumulation  of  blood, 
causing  great  distension,  and  what  is  termed  erection ;  hence 
the  origin  of  the  term  "  erectile  tissue,'^  (vasa  erigentia,  tissu 
erectile,)  which  is  applied  to  the  capillary  vessels  of  the  corpus 
spongiosum,  cavemosum,  and  to  those  around  the  vagina  and 
nipple  in  females.  It  was  formerly  supposed  that  the  blood 
was  effused,  during  the  venereal  orgasm,  into  minute  cells  ;  for 
some  erectile  parts,  particularly  the  corpora  cavernosa,  when  in- 
flated and  dried,  appear  to  consist  altogether  of  cellules,  formed 
by  septa  dividing  the  interior  of  the  tube  into  a  multitude  of 
minute  compartments.  This  mode  of  preparing  the  part  for 
examination  is  obviously  defective;  for  the  vessels  contained 
within  the  cells  are  necessarily  compressed,  and  cease  to  be  dis- 
tinguishable from  the  fibres  which  form  the  septa.  But  if  an 
injection  be  passed  in  by  the  arteries,  or  by  the  dorsal  vein, 
which  is  the  better  mode,  after  having  previously,  by  means  of 
a  probe,  broken  down  the  valves,  it  will  be  found  not  effused 
into  cells,  but  contained  in  a  plexus  of  delicate  vessels  consist- 
ing of  minute  capillaries  communicating  with  venous  radicles, 
the  latter  in  many  places  presenting  dilatations  and  free  commu^ 
nications.  Parts  thus  organised  are  known  to  be  peculiarly  sen- 
sitive ;  we  find  that  they  receive  a  considerable  number  of  ner- 
vous filaments.  A  structure  analogous  to  that  here  described  is 
occasionally  produced  in  different  parts  of  the  body  by  a  dia- 
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turbance  of  the  natural  formative  process,  and  is  commonly 
known  as  aneurism  by  anastomosis. 

THE  MUSCULAR  SYSTEM. 

74.  The  active  organs  of  locomotion  are  called  "  muscles  ^' 
(musculus,  k  moveo).  Taken  in  their  aggregate  they  form  the 
muscidar  tissue  or  substance  of  the  body  (tissu  musculaire,  mus- 
culus, fd^vg^  [JifVeg^  flesh).  In  ordinary  language  they  are  known 
by  the  name  flesh,  and  necessarily  diflfer  widely  in  colour  and 
consistence  in  diflTerent  orders  of  animals.  A  muscle  is  a  com- 
pound structure  made  up  of  cellular  tissue  for  its  basis,  which 
encloses  in  its  areolae  fibrine  as  the  essential  constituent.  Ten- 
dinous fibres  are  superadded  in  most  muscles,  particularly  at 
their  extremities,  forming  the  means  of  attachment  to  the  peri- 
osteum and  bones.  Arteries  and  veins  circulate  in  them  the 
materials  of  growth  and  nutrition ;  nerves  give  sensation  and 
motion;  and  lymphatics  take  up  the  residue  of  nutrition. 
Muscle,  then,  and  muscular  tissue  or  fibre,  do  not  mean  the 
same  thing ;  we  must  remove  all  the  accessory  parts  just  named 
in  order  to  get  at  the  fibre,  or  we  must  make  abstraction  of 
those,  and  contemplate  this  alone,  when  we  reflect  or  reason  on 
its  properties. 

75.  When  we  look  at  a  muscle  dissected,  it  evidently  appears 
made  up  of  fibres  arranged  in  a  defined  direction ;  several  of 
these  are  observed  to  be  aggregated  into  bundles  (fasciculi),  each 
of  which  is  separated  from  the  rest  by  a  thin  lamella  of  delicate 
cellular  tissue.  Each  fasciculus  admits  again  of  being  resolved 
into  fibres,  and  these  into  fibrillse ;  and  the  separation  may  be 
continued  until  we  at  length  arrive  at  some  so  minute  as  to  be 
incapable  of  farther  division ;  these  may  be  regarded,  therefore, 
as  ultimate  fibres,  at  least  in  reference  to  our  methods  of  ana- 
lysis. The  cellular  investment  of  a  muscle  may  be  called  its 
"  sheath ;''  the  thin  lamellae  which  dip  between  the  fasciculi 
are  so  many  processes  derived  from  it.  When  we  come  to  the 
fibrillse,  and  find  each  composed  of  a  tube  of  cellular  tissue  en- 
closing the  essential  constituent  of  muscle,  we  apply  to  it  the 
term  **  myolema,''  figs.  25,  26. 

By  macerating  muscle  in  water,  it  parts  with  the  red  colour 
which  it  possesses  in  higher  animals,  and  becomes  ash-grey. 
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with  a  slight  straw-coloured  tint;  the  water  takes  up  from  it 
the  colouring  matter,  albumen,  gelatine,  extractive  matter,  and 
some  salts ;  after  which  there  remains  fibrine  with  cellular  tissue, 
the  latter  seeming  to  serve  as  the  nidus  in  which  the  former  is 
deposited. 

76.  Muscular  Jihre — its  intimate  structure, — Those  who 
have  examined  muscular  fibre  with  the  microscope  differ  con- 
siderably in  the  statements  which  they  make  of  the  result 
of  their  observations.  At  one  time  it  was  supposed  to  consist  of 
a  series  of  vesicles,  which  were  oblong  or  elliptical  in  the  flaccid 
state,  their  long  axes  being  in  the  direction  of  the  fibre  ;  but  that 
when  in  action,  their  form  changed  to  spherical,  or,  if  it  still  con- 
tinued elliptical,  the  major  axis  became  transverse  :  in  this  way 
they  accounted  for  the  shortening  of  muscular  fibre,  the  alter* 
ations  in  the  form  of  the  vesicles  being  produced  by  an  afflux  of 
animal  spirits  conveyed  by  the  nerves.  Many  men  of  the  pre- 
sent day,  who  reject  this  speculation,  contend  for  the  existence 
of  globules  placed  in  regular  lines  along  the  fibre,  as  if  they  were 
deposited  in  the  areolae  of  cellular  tissue.  Some  represent  the 
fibre  as  a  hollow  tube  containing  fibrine.  Is  it  that  the  object 
seen  appears  to  be  of  that  form  which  prepossession  in  favour  of 
some  particular  hypothesis  concerning  muscular  action  had  ren- 
dered probable  that  it  should  be,  or  is  the  difference  owing  to 
defect  in  the  instruments  used?  When  examined  with  a 
microscope  of  ordinary  power,  globules  appear  to  exist;  but 
with  other  instruments,  the  fibre  resembles  a  gelatinous  thread, 
soft  and  homogeneous.  Dr.  Hodgkin  and  Mr.  Lister,  however, 
with  the  aid  of  an  instrument,  the  power  and  accuracy  of  which 
are  generally  admitted,  observed  numerous  cross  lines  placed 
parallel,  and  in  a  manner  intersecting  the  fibre  at  minute  dis- 
tances. Hence  some  have  inferred  that  the  bead-like  or  globu- 
lar structure  attributed  so  generally  to  muscular  fibre,  is  but  an 
optical  illusion,  owing  to  the  shadows  produced  by  the  transverse 
lines  just  noticed. 

When  in  action,  the  fibres,  instead  of  being  straight  and 
parallel,  are  thrown  into  waving  lines,  not  unlike  those  seen 
on  a  watered  riband.  In  this  state  the  extremities  of  the  muscle 
approach,  it  becomes  shortened  and  contracted ;  its  thickness, 
at  least  towards  the  middle  part,  being  increased.  Formerly  it 
was  contended  that  muscles  acquired  a  positive  increase  of  bulk 
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durmg  their  contraction,  and  the  opinion  was  supported  by  ex*> 
periment.     Now,  on  repeating  the  experiments  with  proper  at- 
tention to  accuracy,  no  such  increase  can  be  detected ;  and  it  is 
altogether  unlikely  that  new  matter  could  be  imparted  or  with- 
drawn at  each  alternation  of  action  and  rest  in  muscles. 

77.  Muscles  being  obviously  subjected  to  nervous  influence, 
we  naturally  inquire  what  anatomical  relations  subsist  between 
the  ultimate  fibres  of  nerves  and  the  fibrillse  of  muscles.  MM. 
Prevost  and  Dumas  arrived  at  the  following  results,  after 
an  extended  investigation  of  this  subject.  When  a  piece  of 
muscle  (the  rectus  abdominis  of  a  frog,  from  its  evenness 
and  thinness,  is  the  most  convenient  that  can  be  selected,) 
was  examined  with  a  microscope,  after  some  previous  prepara- 
tion, the  nervous  branches,  on  entering  its  &sciculi  from  the 
sides,  appeared  to  give  off  threads  which  run  between  the  fibres, 
and  each  pair  of  these  is  connected  by  minute  parallel  filaments 
running  across  the  intervening  muscular  fibre.  The  latter,  viz. 
the  transverse  filaments,  after  running  a  short  way  in  the  direc- 
tion indicated,  begin  to  curve  and  return  to  the  branch  from 
which  they  set  out,  or  join,  in  the  form  of  an  arch,  with  some 
others.  Thus  the  nervous  filaments,  after  intersecting  the  mus- 
cular filaments,  terminate  by  forming  delicate  loops  or  arches, 
both  ends  of  which  are  in  communication  with  the  brain  or 
spinal  cord.  Now  a  muscle  is  observed  to  form  zig-zag  lines 
when  thrown  into  action ;  and  the  angles  of  inflection,  which 
occur  at  very  minute  intervals,  correspond  with  the  points  at 
which  the  nervous  filaments  impinge  upon  and  cross  them.  In 
this  way  the  muscle  is  shortened,  and  traction  is  made  upon  the 
point  to  which  its  ends  are  attached. 

78.  Raspail  (Chimie  Organique,  p.  21^)  criticises  this  state- 
ment, and  expresses  a  decided  opinion  that  it  is  altogether  unten- 
able. He  says  it  is  difficult  to  conceive  how  elastic  fibres  can  pre- 
sent such  precise  angular  inflexions  as  those  represented  in  the 
drawings  of  MM.  Prevost  and  Dumas.  And  in  the  next  place, 
when  nervous  fibrillse  approach  in  size  that  of  the  ultimate  mus- 
cular fibres,  the  one  cannot  be  distinguished  from  the  other. 
Moreover,  when  a  flat  slip  of  muscle  is  laid  on  a  plate  of  glass, 
it  necessarily  is  in  contact  with  many  points  of  it ;  hence,  if  it 
be  drawn  at  one  end,  or  excited  by  a  voltaic  current,  inflexions 
or  zig-zags  will  appear  in  the  fibres,  owing  to  the  resistance  given 


104  4fi;5cqLi%a  Fimn. 

a^  the  points  where  thej  »i^  in  cont^t.with  theglass.  Baspail 
here  assmnes  the  fibres  to  be  elastic,  and  reasons  npoq  them  sus 
such ;  and  also  that  they  are  placed  upon  a  dry  glass.  In  such 
experiments  a  pellicle  of  water  is  usually  laid  upon  it,  and  con- 
fined to  the  middle  of  the  glass  by  a  simple  contrivanc;e.  How- 
ever, as  I  have  not  repeated  the  experiment^  I  have  nothi|ig  to 
offer  either  upon  the  original  statement  or  the  comment.  Ras* 
pail  observes,  that  having  had  many  opportunities  of  examining 
the  movements  in  the  muscular  foot  of  gasteropods,  he  never 
saw  anything  in  them  like  what  Prevost  and  Dumas  describe 
and  represent.  He  constantly  saw  that  the  fibres,  whilst  they 
shorten,  become  at  the  same  time  enlarged  in  breadth,  so  as 
to  present  small  swellings  along  their  course. 

79.  Several  methods  have  been  adopted  to  determine  these 
points  relative  to  muscular  fibre.  Thus  the  Wenzels  made  their 
microscopic  observations  on  pieces  of  muscle  which  had  been 
previously  steeped  in  spirit  or  weak  acid.  This  is  evidently  ob- 
jectionable, as  the  myolema  is  corrugated  and  rendered  opaque ; 
still  they  found  the  fibres  to  be  composed  of  minute  globules 
placed  in  lines.  Such  a  mode  of  experimenting  cannot  be  con- 
sidered conclusive,  as  the  globules  may  have  been  produced  by 
the  previous  preparation  which  coagulated  any  albuminous  matter 
that  may  have  adhered  to  the  fibre,  or  that  which  exists  in  the 
myolema.  The  muscular  substance  used  should  be  fresh, — ^that 
of  pork  answers  perhaps  better  than  any.  If  a  small  fragment 
be  detached  and  laid  on  a  piece  of  glass,  it  can,  by  the  aid  of  a 
fine  needle,  be  resolved  in  filaments  so  minute  as  to  be  incapable, 
without  breaking  them,  of  being  farther  divided.  A  few  of  the 
finest  and  most  perfect  of  these  may  be  separated  from  the  rest 
without  disturbing  them  from  the  glass,  and  placed  under  the 
lens.  Some  of  them  give  the  idea  of  a  homogeneous  gelatinous 
thread  of  a  slightly  pink  tinge ;  but  others  seen  towards  the 
eentre  of  the  field  of  view,  and  in  better  light,  exhibit  minute 
extremely  close  transverse  bars,  such  as  are  indicated  in  fig.  £5. 
These  appear  to  be  in  the  myolema,  and  to  be  owing  to  its 
being  thrown  into  plicae,  as  they  disappear  if  the  fibre  is 
stretched.  Continuing  the  observation,  it  will  be  found  that 
the  fibre  is  not  homogeneous  or  gelatinous ;  but  that  it  consists 
of  a  tube,  the  myolema,  filled  with  minute  globules,  as  repre- 
isented  ii^  fig.  S6,     I  repeated  these  observations  with  Mr.  Wil-, 
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son 9'  thi  same  results  wete  obtained  two  or  three  times ;  und 
Mr.  Bagg  made  these  sketches  from  what  he  saw  when  the  mi- 
croscope was  placed  before  him  without  knowing  what  the  object 
was. 

80.  There  are  some  opposing  statements  as  to  the  relative 
size  of  muscular  fibre  and  the  globules  of  the  blood,  which^may 
be  here  noticed.  Prochasca  concluded  the  former  to  be  to  the 
latter  as  1  to  7.  Sprengel,  however,  states  the  relative  size  of 
the  fibre  and  the  blood  globule  to  be  precisely  the  reverse,  viz. 
the  fibre  is  to  the  globule  as  7  to  1. 

81.  Having  proceeded  in  this  discussion  thus  far,  I  am  un-^ 
willing  to  prolong  it,  or  offer  any  speculation  as  to  the  mecha- 
nism of  muscular  contraction.  Still,  as  I  have  generally  found 
persons  better  pleased  to  have  a  resting-place  for  the  mind,  even 
though  it  be  but  a  provisional  one  adopted  until  a  better  can  be 
devised,  rather  than  be  left  in  a  maze  of  incertitude,  I  may  offer 
one  founded  perhaps,  it  will  be  said,  on  a  slight  or  remote 
analogy,  yet  one  sufficiently  recognised  by  physiologists.  From 
what  has  been  already  stated,  we  know  sufficient  of  muscular 
fibre  to  reason  upon  it ;  we  know  it  to  consist  of  a  cylindrical 
tube — a  myolema,  (fig.  25,)  enclosing  minute  globules  in  its  in- 
terior (fig.  S6).  We  know  that  all  the  movements  and  actions 
produced  by  muscles,  are  owing  to  that  property  which  their 
fibres  possess  of  shortening  when  excited  or  stimulated.  We 
also  know,  from  numberless  fiicts,  that  this  shortening  or  con- 
traction of  the  fibres  is  determined  in  the  first  instance,  kept  up 
and  regulated  by  an  influence  conveyed  by  the  nervous  filaments 
which  reach  them  from  the  various  nervous  centres.  Now,  on 
what  does  this  influence  act,  and  in  what  way,  assuming  for  a  mo^ 
ment  that  there  is  an  analogy  between  it  and  voltaic  agency  ? 
We  can  hardly  suppose  it  to  be  on  the  myolema,  which  is  but  a 
delicate  or  slightly  modified  cellular  tissue ;  there  remains  then 
but  one  other  constituent,  namely,  the  globules,  on  which  it  can 
act.  Now,  if  it  be  permitted  us  to  suppose  that  the  nervous 
agency  influences  the  globules  of  the  fibre,  as  the  voltaic  is  con- 
ceived to  do  the  molecules  of  a  piece  of  metal  on  which  it  acts, 
— ^that  it  changes  their  state  so  as  to  render  them  attractive  of 
one  another,  or  repulsive,  or  simply  quiescent,  just  as  the  vol- 
taic can  impress  a  given  polarity  upon  the  molecules  of  a  mass, 
reverse  it,  or  destroy  it  altogether, — ^we  may  conceive  that  the 
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fibre  shortens  when  its  globules  are  rendered  mutually  attractive, 
and  ako  increased  in  width.  When  the  nervous  influence 
ceased  to  be  directed  to  a  particular  set  of  fibres,  they  become 
quiescent,  their  particles  returning  to  their  neutral  or  unexcited 
state ;  it  may  then  be  determined  to  others  whether  assistants  or 
antagonists,  and  so  the  succession  and  series  of  movements  is 
kept  up. 

82.  When  seeking  to  express  briefly  the  distinction  between 
muscular  tissue  and  others,  it  will  not  suffice  to  say  that  it  is 
fibrous, — ^for  several  other  structures  possess  that  character  which 
have  little  else  in  common  with  it ; — ^nor  that  it  is  of  a  red 
colour,  like  blood,  for  it  is  white  in  most  fishes,  and  in  many  of 
the  lower  tribes  of  animals.  Its  true  distinguishing  character  is, 
the  property  it  possesses  of  shortening  or  contracting  in  obedi- 
ence to  the  will,  or  on  the  application  of  a  stimulus.  This  is 
its  essential  attribute,  and  constitutes  a  broad  line  of  distinction 
between  it  and  other  organised  structures.  This  property  has 
been  variously  denominated  at  diflPerent  times,  "vis  insita," 
"  irritability,"  ^*  contractility,"  and  has  been  at  all  times  a 
fertile  subject  of  controversy  among  physiologists ;  some  con- 
tending that  it  is  an  endowment  residing  in  the  muscles  them- 
selves ;  others,  that  it  is  imparted  by  the  nerves ;  whilst  a  third 
party  takes  up  an  intermediate  position,  admits  the  existence  of 
a  peculiar  property  in  muscles,  but  contends  that  nervous  in- 
fluence is  necessary  to  bring  it  into  action.  When  a  muscle  is 
cut  across,  both  ends  retract  slowly,  and  remain  permanently 
shortened. 

83.  MuscleSy  voluntary^  involuntary. — The  muscular  system 
is  divisible  into  two  parts,  which  are  distinguishable  not  only 
by  the  situations  they  occupy,  but  also  by  their  general  confor- 
mation and  functions.  One  is  subjacent  to  the  skin,  and  com- 
posed of  a  number  of  separate  pieces,  of  various  forms  and  sizes, 
all  under  the  control  of  the  will ;  the  other,  disposed  in  the  form 
of  a  thin  tubular  layer  around  the  alimentary  canal,  consisting 
of  pale  fibres,  which  are  not  influenced  by  the  will.  Hence  the 
origin  of  the  division  of  muscles  into  voluntary  and  involuntary, 
or,  according  to  Bichit,  into  those  of  animal  and  organic  life ; 
the  actions  of  the  former,  being  performed  with  consciousness, 
serve  to  keep  up  our  relations  with  the  external  world ;  whilst 
those  of  the  latter,  which  are  not  attended  by  consciousness,  are 
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confined  to  the  functions  of  nutrition,  or  of  vegetative  life. 
There  is,  however,  a  third  group,  whose  action  continues  even 
though  consciousness  be  suspended,  during  sleep,  or  in  comatose 
diseases ;  but  which,  under  other  circumstances,  are,  to  a  certain 
extent^  influenced  by  the  will,  viz.  the  respiratory  muscles,  which 
in  these  particulars  are  intermediate  between  the  other  two,  and 
are  called  mixed  muscles. 

84.  Muscles:  their  varieties  and  nomenclature.'-^MuBclea  fire^ 
sent  numerous  varieties  in  their  form,  size,  and  distribution  of  their 
fibres ;  some  being  broad  and  flat,  like  the  muscles  of  the  abdo- 
men and  the  superficial  layer  of  the  back ;  some  long  and  taper- 
ing, like  the  musdes  of  the  fore-arm ;  some  short  and  com* 
pressed,  like  the  masseter  and  pterygoid.  Their  extremities  or 
points  of  attachment  are  named  origin  and  insertion ;  the  former 
being  the  more  fixed  point,  and  that  to  which  it  ordinarily  draws, 
the  latter  being  less  fixed :  the  intervening  fleshy  part  is  called 
the  body  or  belly.  Muscles  are  arranged  in  groups,  according 
as  they  are  associated  for  the  performance  of  special  actions ; 
some  being  flexors,  others  extensors ;  some  adductors,  others  ab- 
ductors. The  individuals  of  each  group  are  called  assistants ; 
those  which  combine  to  oppose  them,  antagonists.  The  nomen- 
clature of  muscles  is  not  even  yet  constructed  upon  scientific 
principles ;  some  being  named  &om  their  position,  such  as  the 
temporal  and  occipito-frontalis :  some  from  their  form,  as  the 
trapezius,  serratus,  rhomboideus;  some  from  their  position,  as 
the  pectoralis,  brachialis,  anconeus ;  some  from  the  disposition 
of  even  their  accessory  parts,  as  biceps,  triceps ;  many  from  their 
uses,  as  elevators,  depressors,  abductors,  adductors ;  and  not  a 
few  from  their  points  of  attachment,  as  stemo-hyoid,  stemo-thy- 
roid.  This  necessarily  gives  an  unscientific  and  immethodical 
character  to  our  myology,  and  increases  not  a  little  tlie  diffi- 
culties which  beginners  find  at  the  commencement  of  their 
studies.  Throughout  this  work  the  nomenclature  of  Soemmering 
is  generally  adhered  to,  as  being  that  which  is  adopted  by  the 
most  experienced  teachers.  Chaussier^s  terms  are  added  to  fa- 
cilitate the  perusal  of  French  anatomical  and  surgical  works ; 
and  those  of  Dumas,  because  they  briefly  mark  the  points  to 
which  each  muscle  is  attached,  but  I  have  in  most  places  Latinised 
their  terminations  to  make  them  more  in  accordance  with  the 
other  terms  employed. 
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85.  The  neryous  system,  (systhne  nerveux^)  nervous  tissne, 
(tissunerveux,)  nervus,  HVgO¥f  may,  vith  great  propriety,  be  said 
to  preside  over  all  the  leading  fimctions  of  the  eeonomy ;  for  it 
would  be  restricting  its  influence  to  a  very  narrow  limit,  were  we 
to  say  that  it  merely  receives  impressions  firom  without,  and 
transmits  volitions  from  within:  its  dominion  extends  much 
further.  When  we  see  a  limb  deprived  of  sensation  and  motion 
by  an  apoplectic  seizure,  we  at  once  admit  that  these  powers  are 
dependent  on  nervous  action;  and  we  cannot  but  infer  that 
nutrition  and  animal  heat  are  equally  so,  when,  at  a  subsequent 
period,  we  find  it  wasted  and  reduced  in  temperature.  All  pei<- 
sons  are  aware  how  the  secretions  may  become  deranged  and 
vitiated  by  injuries  of  the  spinal  cord :  that  of  the  kidneys,  for 
instance,  becomes  small  in  quantity,  turbid,  and  ammoniacal ; 
digestion  is  suspended  by  the  section  of  the  vagus  nerves ;  and 
the  researches  of  Le  Ghillois  and  Wilson  Philip  have  shown  how 
the  circulation  is  affected  by  and  through  the  nervous  influence. 
Finally,  intellect  and  reason  are  instantaneously  extinguished  if 
8  small  ftagment  of  bone  be  depressed  upon  the  sur&ce  of  the  brain. 

86.  Nervous  aystemn^entral  idea  of. — Many  persons  evince 
a  disposition  to  compare  and  contrast  objects,  rather  than  formally 
describe  them,  perhaps  with  the  view  of  conveying  some  gene- 
rA  notion  of  their  composition  and  characters.  The  nervous 
system  has  been  dealt  with  in  this  way,  having  been  likened  to  a 
tree ;  the  brain  serving  as  the  root,  the  spinal  cord  the  trunk, 
and  the  nerves  as  branches :  but  latterly  it  has  been  viewed  in  a 
different  way ;  the  nerves  being  considered  the  roots,  as  they  are 
known  to  be  formed  first,  and  may,  as  in  acephalous  cases,  exist, 
although  the  central  masses  are  never  formed :  and  lastly,  it  has 
been  compared  to  a  vast  net-work  of  nerves,  interlacing  by  their 
ultimate  filaments  at  their  peripheral  terminations  throughout 
the  system,  and  also  becoming  united  by  decussation,  or  by  com- 
missures in  the  central  masses.  However  vague,  and  in  some 
respects  questionable,  such  loose  generalities  as  these  may  be, 
they  serve  the  purpose  of  conveying  to  the  mind  the  idea  that 
the  nervous  system,  though  complex  and  subdivided,  forms  one 
whole,  all  its  parts  being  intimately  connected  and  associated,  at 
the  same  time  that  some  are  placed  in  subtnxlination  to  others. 
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87.  Nervojis  system^  symmetrtcaL — When  viewed  as  a  whole, 
the  nervous  system  is  symmetrical  in  the  strictest  sense.  It 
consists  of  two  lateral  halves,  whidi,  being  disposed  similarly  on 
each  side  of  the  central  line,  resemble  one  another  in  every  par- 
iicular.  Thus,  the  brain  is  divided  into  two  hemispheres,  each 
presenting  on  its  inferior  surface  three  lobes;  the  cerebellum 
also  is  divided  into  two  lobes ;  and  the  medulla  oblongata  into 
two  lateral  halves,  (each  consisting  of  three  fiusciculi,  or  bundles 
of  fibres,)  the.  division  being  established  by  two  grooves  or  sulci, 
one  on  its  anterior,  the  other  on  its  posterior  aspect,  situated 
exactly  in  the  median  line.  These  sulci,  by  being  continued 
along  the  whole  length  of  the  medulla  spinalis,  divide  it  also 
into  two  symmetrical  portions.  This  symmetrical  arrangement 
extends  to  the  nerves  so  long  as  they  retain  the  form  of  distinct 
cords ;  but  when,  at  their  peripheral  termination,  they  become 
expanded .  into,  and  blended  with,  the  minute  texture  of  the 
different  organs  which  they  supply,  their  mode  of  distribution 
eludes  our  research.  We  can,  however,  infer  that  their  filaments 
interlace  one  with  another,  so  as  to  form  a  net*work,  by  which 
a  complete  and  free  communication  is  established  between  them. 

Commissures. — Again,  when  we  examine  the  central  masses, 
we  find  that  each  lateral  half  is  connected  with  the  other  by 
certain  transverse  bands,  disposed  along  the  middle  line,  and 
which  are  termed  commissures.  On  this  union  and  connexion 
between  the  different  parts  of  the  nervous  system,  by  which 
they  become  intimately  blended  at  their  periphery,  as  well 
as  towards  the  centre,  the  individuality  of  the  animal  essentially 
depends. 

The  central  parts  of  the  nervous  system  are  deeply  seated, 
being  enclosed  within  the  spinal  canal  and  the  cavity  of  the 
cranium.  The  nervous  cords,  too,  are  in  a  great  degree  with- 
drawn from  the  influence  of  external  agencies  by  the  situations 
in  which  they  are  placed  during  their  course.  Their  final  termi- 
nations only  approach  the  surface,  where,  by  being  expanded  on 
the  internal  and  external  teguments,  they  communicate  to  these 
parts  their  sentient  and  tactile  properties. 

88.  Cofiipo»iY«on.— The  nervous  system  is  made  up  of  two 
substances,  readily  distinguishable  by  their  colour,  texture,  and 
consistence.  One  is  greyish,  or  rather  a  pale  ash-colour,  and 
hence  named  ctnerittous  (substantia  cinerea);   and  as  in  the 
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brain  it  forms  an  inyestment  for  the  white  substance,  it  is  usually 
termed  cortical  (s.  corticalis).  The  other  substance  is  of  a  pure 
white  colour,  and  from  the  relation  just  indicated  is  called  9ir«- 
dullary  (substantia  meduUaris).  It  cannot,  however,  be  said 
with  propriety  that  the  one  is  external,  or  the  other  internal,  as 
their  position  is  reversed  in  different  parts  of  the  system.  The 
grey  substance  invests  the  cerebral  hemispheres,  and  forms  at 
the  same  time  several  masses  disposed  in  their  interior ;  but  in 
the  medulla  spinalis  it  is  altogether  deeply  seated.  The  white 
substance,  on  the  contrary,  is  enclosed  by  the  grey  in  the  brain, 
but  becomes  the  cortex  in  the  medulla.  The  cineritious  sub- 
stance is  more  soft  and  vascular  than  the  other.  The  differ*- 
ence  in  these  particulars  is  rendered  more  striking  when  the 
brain  is  minutely  injected.  Though  the  white  substanee  in  the 
natural  state,  more  particularly  in  the  foetal  state  and  in  early 
infancy,  is  not  much  firmer  than  jelly,  it  acquires  a  great  degree 
of  firmness  by  maceration  in  spirit,  and  presents  at  all  times  a 
distinctly  fibrous  appearance.  When  these  two  sorts  of  nervous 
matter  are  attentively  examined,  they  will  be  found  to  consist  of 
a  peculiar  substance  called  neurine^  deposited  in  the  areolae,  of  a 
delicate  cellular  tissue.  This  anatomical  element,  in  its  natural 
condition,  is  soft  and  as  it  were  plastic  to  the  touch,  and  wher^ 
ever  it  predominates  much,  the  part  will  be  pulpy,  whilst  other 
portions  of  the  structure  are  comparatively  firm,  by  reason  of 
the  greater  quantity  of  cellular  tissue  which  they  contain.  The 
colour  of  neurine  presents  some  varieties,  being  white,  grey,  or 
yellowish,  and  in  some  places  of  a  dusky  hue. 

89.  When  a  thin  layer  of  nervous  substance  is  examined  with 
a  microscope,  it  presents  the  appearance  of  small  granules,  placed 
in  lines  more  or  less  regularly;  but  their  form  and  size  are 
liable  to  vary.  These  have  been  taken  by  some  observers  for 
globules,  and  have  formed  the  basis  of  many  speculations  con- 
cerning the  nature  of  nervous  action  :  by  some  they  are  said  to 
resemble  much  more  nearly  the  delicate  flakes  observed  in 
coagulated  albumen.     According  to  the  analysis  of  Vauquelin, 

neurine  consists  of 

Water  .  .  .         80*00  parts. 

Albumen  .  .  .  7*00 

White  fatty  matter  .  .         4*53 

Bed  fatty  matter  .  .  0*70 
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Osmazome       •  •  •         1'12 

Phosphorus  .  •  1*50 

Sulphur  .  •  .         5*15 

M.  Couerbe  has  detailed  the  results  of  his  analysis  of  the  brain 
{Annales  de  Chimie^  June  1834),  which  bears  out  that  of  Van- 
quelin  so  &r  as  it  goes,  and  adds  some  other  constituents  to 
which  he  appears  to  attach  consequence  in  a  physiological  point 
of  view.  He  establishes  the  existence  of  sulphur,  phosphorus, 
and  osmazome,  also  the  two  fatty  matters ;  but  he  gives  them 
scientific  names,  calling  the  white  matter  "  cerebrote,"  the  other, 
from  its  being  pulverulent,  "  stearconote."  He  adds  to  the  list 
an  elastic  fat  (cephalote),  and  a  reddish  yellow  oil  (eleencephol) ; 
also  cholesterine,  and  some  inorganic  salts.  In  his  microscopic 
examinations  of  the  cerebral  mass  he  found  it  to  be  composed 
of  globules,  those  of  the  white  substance  being  smaller  than  the 
grey,  in  which  particular  he  differs  from  other  observers. 

90.    Nerves,  their  structure, — The  nerves  or  nervous  cords 
which  issue  from  the  central  mass  consist  of  a  cylinder  of  neu- 
rine,  of  a  perfectly  white  colour,  enclosed  in  a  thin  firm  sheath 
of  condensed  cellular  tissue,  called  neurilema  (vsvgov,  a  nerve ; 
T^fijfjisU,  a  husk  or  rind).     But  the  cords  thus  formed  are  not 
simple  in  their  structure,  for  each  may  be  divided  into  a  number 
of  smaller  filaments,  possessed  of  the  same  component  parts  as 
the  nerve  itself.     According  to  the  researches  of  Prevost  and 
Dumas,  one  of  these  minor  subdivisions  is  itself  an  aggregate  of 
four  delicate  fibres,  placed  pair  and  pair — two  external  and  two 
internal,  the  former  being  more  easily  recognised  than  the  lat- 
ter ;  and,  in  all,  they  observe  a  number  of  globules  placed  in 
regular  lines,  thus  identifying  their  composition  with  that  of 
thie  brain :  but  this  does  not  accord  with  the  researches  of  other 
physiologists.      De  Blainville  denies  the  existence  of  regular 
globules  in  the  nerves,  nor  does  he  admit  them  to  contain  even 
the  corpuscles  or  granules  which  are  seen  in  the  central  masses. 

91.  If  we  take  a  piece  of  a  nerve  two  or  three  inches  in 
length,  for  instance  the  median  nerve  in  the  arm,  we  find  it 
white,  firm,  and  cord-like ;  by  rolling  it  between  the  fingers  it 
is  felt  to  be  made  up  of  several  smaller  cords ;  by  squeezing  it 
at  the  cut  ends,  soft  white  nervous  matter  can  be  forced  from 
each  filament.  If  its  ends  be  pinned  to  a  piece  of  board,  the 
membrane  which  encloses  all  these  filaments  and  gives  them  the 
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appeaimoe  of  a  single  cord,  can  readily  be  diesected  off.  Tldt 
is  properly  tlie  sheath  of  the  nerye*  In  fig.  28,  the.  shcfith 
is  indicated  at  the  npper  part,  e*,  but  lower  down  it  is  detaci^ei 
and  drawn  up  so  as  to  expose  the  sqponite  filaments,  Now 
each  of  these,  d*,  has  its  investment,  and  to  this  the  term  ^^noifct 
rilema^**  should  be  restricted,  as  it  is  in  immediate  o<»ntfct  with 
the  neurine  and  constitutes  its  proper  tumic.  By  disaecting.Uie 
filaments  of  a  piece  of  nerve,  placed  as  above  indicated,  it  will 
be  found  that  they  do  not  lie  merely  in  apposition  within  theit 
dieath ;  offsets  pass  from  one  to  the  other,  as  shown  in  ig^.X!^ 
constituting  a  plexiform  arrangement.  But  this  is  not  an  ansh 
stomosis. 

When  a  filament  of  nerve  is  examined  with  the  microscope, 
its  surface  presents  numerous  delicate  waving  lines,  as  indicated 
fig.  29.  These  appear  to  be  in  the  neurilema,  the  inteaor  o£ 
which  will  be  observed  to  contain  rounded  globules  (fig,  SO)v 
which,  however,  do  not  present  exactly  the  same  size  or  form. 
In  a  memoir  recently  published,  Ehrenbeig  establishes  a  diatino^ 
tion  between  the  filaments  which  compose  the  antearior  and 
posterior  roots  of  the  spinal  nerves.  He  observed  that  the  pos« 
terior  or  sensitive  filaments  present  slight  enlargements  £rom' 
point  to  point  in  their  course.  These  he  illustrates  by  num&« 
rous  drawings. 

92.  Cerebral  aubatance-^-^tts  structure.  The  fibrous  charac- 
ter of  the  white  substance  was  distinctly  recognised  by  Malpighi, 
-«-4he  grey  he  considered  to  be  in  its  nature  glandular.  Gall, 
and  all  the  inquirers  of  modem  date,  agree  in  recognising  the 
fibres  of  the  white  substance,  and  in  tracing  them  in  the  differ* 
ent  directions  in  which  they  are  disposed :  as  to  ihe  grey  mat^ 
ter,  Ghill  viewed  it  as  being  the  terminus  and  the  oiigiR  of  the 
white  fibres,  its  different  masses  strengthening  it  and  raikforciog 
it,  so  as  to  deserve  the  name  ^^  ganglions  de  renforcement.^ 
Almost  all  those  who  have  examined  the  cerebral  substance  with 
the  microscope,  agree  in  stating  it  to  be  composed  of  globules ; 
but  as  to  their  size,  form,  and  composition,  many  discrepancies 
exist,  which  are  attributable  partly  to  the  intricacy  of  the  sub- 
ject, partly  to  the  optical  errors  incidental  to  such  modes  of 
examination.  Sir  E.  Home  and  Mr.  Bauer  (Phil.  TranSi 
1821),  found  the  brain  to  consist  of  semi-transparent  globules, . 
but  not  of  equal  size,  some  being  about  equal  to  the  nucleus  of 
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M66d-glotiuIe8,  others  smaU^.  They  reot^ifled,  moieoTer,  ^'  a 
tmnsparetit  gelatinous  substance  and  a  fluid  analogous  to  serum. 
Upon  the  relatiye  proportions  of  these  constituents  depend  the 
torieties  of  consistence  obseired  in  different  portions  of  nervous 
matter.  Thus,  as  in  the  grey  substance  the  gelatinous  and 
serous  parts  are  more  abundant  and  the  globules  smaller,  its 
consistence  is  less.  In  the  nerves,  though  the  globules  are 
arranged  in  lines  constituting  fibrillae,  they  vary  much  in  size.'''* 
As  to  the  composition  of  the  globules,  the  Wenzells  concluded 
from  their  observations  (De  penitiori  cerebri  structurd)^  that 
they  are  vesicles  filled  either  with  grey  or  white  matter,  accord- 
ing to  the  part  examined. 

Some  other  observers  state  that  the  globules  are  largest  in 
the  brain,  smaller  in  the  spinal  manow,  and  still  less  in  the 
nerves  (De  la  Torre)  ;  whilst  Milne  Edwards  contends  that 
they  are  of  the  same  size  in  all  parts  of  the  system. 

98.  Ganglia. — In  different  parts  of  the  nervous  system  we 
find  masses  or  bodies  termed  ganglia,  which  vary  very  much  in 
size  and  form.  Gall,  and  after  him  De  Blainville,  extend  the  ap- 
plication of  the  term ;  for  they  bring  within  its  meaning  the  dif- 
ferent masses  of  grey  matter  in  the  brain  and  spinal  marrow. 
If  this  view  be  adopted,  we  shall  have  to  consider  as  ganglia, 
1.  The  grey  masses  just  alluded  to  as  existing  in  the  spinal 
iharrow,  medulla  oblongata,  optic  thalami,  corpora  striata,  cor- 
pora rhomboidea, — ^the  conarium,  pituitary  body,  tuber  cine- 
reum.  The  structure  of  these  may  be  said  to  be  that  of  the 
grey  cerebral  substance,  as  above  noticed.  2.  The  enlargements 
Irhich  exist  upon  the  posterior  roots  of  the  spinal  nerves  from 
the  fifth  cerebral  to  the  last  lumbar.  3.  Those  which  are  found 
in  the  course  of  the  cerebro-spinal  nerves,  or  at  the  junction  of 
some  of  their  filaments,  such  as  the  ganglia  of  the  vagus  and 
glosso-pharyngeal,  the  submaxillary,  spheno-palatine,  ophthal- 
mic, otic,  petrosal,  &c.  4.  Those  of  the  trisplanchnic  nerves 
(sympathetic). 

94f.  As  to  the  structure  of  ganglia,  not  a  few  discrepancies 
exist  amongst  writers.  We  cannot  be  surprised  at  this  when 
we  see  that  they  are  very  fiir  from  being  identical  objects  ;  and 
therefore  no  one  statement  will  rigorously  ipply  to  all.  The 
ganglion  (Casserian)  of  the  fifth  nerve,  and  all  those  on  the  pos- 
terior roots  of  the  spinal  nerves,  seem  to  have  been  present  to 
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the  mind  of  those  who  have  described  them  as  closely  woven 
plexuses  in  which  the  nervous  filaments  are  divided  and  suit^ 
ablj  arranged  before  proceeding  to  their  respective  points  of 
distribution  (Meckel ;  Zinn).  But  the  ganglia  of  the  trisplanch* 
nic  nerves  are  very  different  in  colour,  texture,  and  composition. 
They  are  of  a  reddish  grey  colour,  well  supplied  with  blood- 
vessels, possess  a  smooth  investment  or  capsule,  and  in  their 
interior  we  find  (if  one  of  them  be  carefully  sliced  on  a  plane 
with  the  filaments  which  enter  and  emei^)  white  fibrillse  con- 
tinuous with  the  nerves,  and  supported  by  grey  matter  which 
seems  to  be  analogous  to  that  of  the  brain.  Structures  such  as 
these  cannot  be  considered  as  mere  plexuses;  the  opinion  of 
Winslow,  Johnstone,  and  Bichat,  who  r^;arded  them  as  so 
many  distinct  nervous  centres,  appears  more  tenable.  In  radi- 
ated animals  we  see  the  nervous  system  reduced  to  a  few 
ganglia  connected  by  filaments  and  giving  some  offsets  which 
are  sufficient  for  their  simple  economy;  and  in  the  highest 
vertebrate  animals,  before  the  great  nervous  centres  are  de^ 
veloped,  and  in  those  acephalous  cases  in  which  their  growth  is 
altogether  interrupted,  the  vegetative  functions  have  no  other 
nervi-motors  than  the  ganglia  and  their  filaments.  It  will  be 
asked  whether  chemical  analysis  has  shown  the  existence  of 
neurine  or  cerebrine  in  the  ganglia?  There  are  few,  if  any, 
analyses  recorded,  save  that  by  M.  Lassaigne,  founded  on  his 
examination  of  the  ganglia  in  the  horse.  His  results  were  albu- 
men, fatty  matter,  fibrine,  and  phosphate  of  lime.  There  is  no 
neurine,  therefore,  notwithstanding  the  existence  of  the  white 
filaments  continuous  with  those  of  the  nerve.  It  is  several 
years  since  this  analysis  was  made ;  if  it  were  now  repeated,  it 
is  very  probable  that  a  different  result  would  be  obtained. 

95.  The  modes  of  dividing  and  arranging  the  parts  of  this 
complex  structure,  suggested  by  different  writers,  appear  to  have 
been  adopted  in  the  first  instance  in  conformity  with  the  opin- 
ions which  they  entertained  of  its  functions  and  properties. 
According  to  Oalen,  the  brain  should  be  considered  as  the  cen- 
tral or  fundamental  part ;  Bartholin  assigned  that  rank  to  the 
spinal  cord.  Most  anatomists,  in  times  past,  divided  the  sys- 
tem into  two  parts,  viz.  the  brain  and  spinal  cord,  or  the  central 
mass  (axis  cerebro-spinalis),  and  the  nerves  as  prolongations 
from  it.     Bich&t,  guided  by  his  peculiar  views  of  the  vital  phe- 
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nomena^  contended  for  the  existence  of  two  sorts  of  nervous 
inflaenee;  one  being  derived  from  the  apparatus  appropriated 
to  animal  life,  viz.  the  spinal  cord,  brain,  and  cerebellum,  and 
the  nerves  which  are  connected  with  them  ;  the  other,  from  the 
two  knotted  cords  which  lie  along  the  spine,  which  he  called  the 
nerves  of  organic  or  vegetative  life,  but  which  axe  generally 
known  as  the  sjrmpathetic  or  trisplanchnic  nerves.  Dr.  Gall  ex- 
tends the  principle  of  subdivision  much  farther  than  his  prede^ 
eessors  had  done;  his  previous  inquiry  into  the  nature  and 
manifestations  of  the  mental  fiiculties  having  led  him  to  observe 
their  different  modifications  in  various  tribes  of  animals,  as  well 
as  in  individuals  of  the  same  species,  and  conceiving  them  to  be 
so  many  distinct  powers,  which  necessarily  require  distinct  ma- 
terial instruments, — ^he  concluded  that  each,  when  in  action, 
works  by  a  distinct  portion  of  cerebral  substance,  which  may  be 
eemnd^ped  as  its  seat  and  its  oigan.  In  this  view  of  the  sub^ 
jeet,  the  nervous  system  appears  to  be  divisible  into  as  many 
parts  as  there  are  functions  to  be  performed,  and  &culties  to  be 
exercised,  each  part  constituting  a  special  apparatus  or  organ,  as 
follows: — 1.  The  spinal  cord  and  the  double-rooted  nerves  con- 
nected with  it,  forming  the  apparatus  of  sensation  and  motion ; 
2.  The  medulla  oblongata  and  its  nerves,  being  the  apparatus 
of  the  special  senses ;  8.  The  cerebral  masses,  (cerebrum  and 
cerebellum,)  divided  into  the  several  organs  of  instincts,  sen- 
timents, moral  and  intellectual  faculties. 

96.  Willis  arranged  the  nerves  under  three  heads :  those  arising 
from  the  brain,  ten  in  number  on  each  side  ;  those  of  the  spinal 
cord,  thirty-one  pairs ;  and  thirdly,  the  sympathetic  Jierves. 
According  to  this  arrangement,  nerves  differing  materially  in 
structure  and  in  function  are  grouped  together,  and  some  which 
are  totally  distinct  in  every  particular,  are  set  down  as  parts  of 
one  whole.  The  seventh  pair  of  nerves,  for  instance,  consists  of 
a  hard  and  a  soft  part  (portio  dura,  portio  mollis)  ;  and  the 
eighth  consists  of  three  parts,  the  nervus  vagus,  glosso-pharyn- 
geal,  and  spinal  accessory.  Soemmering  has  in  some  measure 
lessened  the  confusion  arising  from  this  mode  of  arrangement, 
by  separating  the  facial  nerve  from  the  auditory,  and  detaching 
the  glosso-pharyngeal  and  the  accessory  from  the  vagus  ;  but 
the  classification  still  includes  a  consideration  of  their  position 
only,  without  making  any  reference  to  structure  or  function. 
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An  arrangement  of  the  nervous  system,  perfectly  free  from  ob- 
jection, cannot  be  expected  in  the  present  state  of  our  know- 
ledge; for  that  pre-supposes  a  perfect  acquaintance  with  its 
structure  and  conformation  in  all  classes  of  animals,  from  the 
highest  to  the  lowest,— ^of  its  developement,  as  tending  to  show 
the  subordination  and  dependence  of  its  parts,— -and  of  the 
functions  which  each  of  them  performs.  The  division  of  the 
nerves  into  cerebral  and  spinal  cannot  be  adhered  to  any  longer ; 
for  the  fifth,*  so  called,  cerebral  nerve  is  strikingly  contrasted  in 
its  structure  and  function  with  those  around  it,  and  with  which 
it  has  hitherto  been  classed,  whilst  it  is  in  every  respect  similar 
to  those  attached  to  the  spinal  cord.  Neither  ought  we  to  con- 
tinue, as  heretofore,  to  enumerate  the  nerves  in  the  order  of 
their  position  from  before  backwards  along  the  basis  of  the  brain ; 
for  the  first  cerebral  nerve  (olfactory)  has  no  similarity  in 
character  or  in  function  with  the  third  (motor),  nor  is  the  second 
(optic)  more  closely  allied  to  the  sixth  (abductor),  or  the  seventh 
(auditory)  to  the  ninth  (lingual).  The  nerves  of  the  special 
senses  form  a  distinct  group.  The  following  arrangement  of  the 
difierent  parts  of  the  nervous  system  will  suffice  for  our  present 
purposes,  and  will  be  found  to  conform  to  the  views  of  the  best- 
informed  physiologists : — 
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Cerebro- 
spinal axis^ 
composed  of 


Nerves/ or 
chorda  in- 
temunciae 
grouped  into 
sets^  accord- 
ing to  their 
structure 
and  func- 
tions. 


1.  The  spinal  cord,  with  its  cranial  prolon- 
gation (medulla  oblongata),  which  pro- 
bably should  not  be  restricted  to  the  lower 
margin  of  the  pons,  but  be  considered  as 
extending  up  to  where  the  crura  cerebri 
become  identified  with  the  hemispheres, 
thus  including  the  tractus  motorius. 

2.  The  cerebral  masses  (cerebrum  and  cere- 
bellum). 

1.  The  spinal  nerves,  symmetrical,  with 
double  roots,  a  ganglion  on  the  posterior 
one,  thirty-two  pairs,  including  the  fifth 
cerebral  nerve. 

2.  The  "  respiratory  "  or  "  superadded  " 
nerves,  attached  to  the  side  of  the  cord 
(its  upper  part),  and  distributed  to  the 
respiratory  organs,  according  to  the  views 
of  Sir  Charles  Bell. 


*  Sir  C.  Bell  on  the  Nervous  System. 
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®  5§  ^        /  Nerves,  or      ,  3.  The  simple  motor  nerves,  attached  by 

g  M  2    .  f  chordae  in-    [  single  roots  to  the  cranial  prolongation 

^  <ir'^  <i^  1  ^^niunciso      i  of  the  anterior  fasciculi  of  the  spinal 

i*^  6  .'f  J  grouped  into  1  cord  (tractus  motorius),  9th,  6th,  8nL 

w  '3  "K  &  \  ^^^'  accord-  \  4.  The    nerves    of   special   senses,  viz. 

g  S  ®  g   /  ing  to  their    f  smell,  sight,  hearing :  taste  and  touch 

I  §  *©  'J   I  structure  and  I  appear  to  be  but  modifications  of  the 

^                  functions.  common  tactile  property. 

M  / 

^  ^      I  The  tri-splanchnic  nervous  system,  whose  ramifications  ex- 
C  ®  tend  through  all  the  viscera  ((nrXayyva)^  called  by  some 

§  ^      i       gangliac  (though  ganglia  are  not  peculiar  to  it),  also  sym- 
o  ^    .  I      pathetic.     We  may,  with  De  Blainville,*  consider  it  as 
^  '*^  S^  1      <iivisible  into  two  parts :  one  placed  in  front  of  the  spine 
^  "^'^  )      (prfiB-vertebral),  composed  of  plexus  and  ganglia  (semi- 
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io'<^'A   \  lunar  and  cardiac),  whose  branches  are  distributed  to  the 

>*  ^  ^  I  primary  organs  of  digestion  and  circulation ;  the  other 

"  *^  .2  I  consisting  of  two  knotted  cords,  extended  along  the  whole 

3  'S  •  C  f  length  of  the  spine,  communicating  with  the  pree-vertebral 

^^11  plexuses  on  the  one  hand,  and  with  the  cerebro-spinal 

^  \  nerves  on  the  other. 

97.  It  will  be  observed  that  the  nerves  which  are  connected 
with  the  base  of  the  brain,  and  are  thence  called  cerebral,  are  here 
divided  into  three  groups, — ^those  of  the  special  senses,  the  sim- 
ple motor  nerves,  and  the  respiratory,  as  they  are  called,  for  want 
of  a  better  name. 

The  two  last  M.  Arnold  (^Icones  nervorum  capitis)  arranges 
in  a  different  way.  The  bones  of  the  head  have  been  long  con- 
sidered the  analogues  of  vertebrae,  the  foramina  at  its  base  are 
similar  to  the  intervertebral  foramina, — if  so,  they  transmit 
like  parts ;  now,  as  the  nerves  which  pass  out  of  the  interverte- 
bral holes  are  compound,  each  having  two  roots,  ministering,  one 
to  sensation  the  other  to  motion,  the  several  nerves  issuing  from 
the  base  of  the  skull  may  be  considered  as  separate  fasciculi, 
some  of  motor  roots,  others  of  sensitive  roots.  But  how  many 
compound  nerves  are  thus  formed  ?  That  will  depend  on  the 
number  of  cranial  pieces  admitted ;  and  upon  this  a  difference 
of  opinion  exists.  Meckel,  Cams,  and  Cuvier  recognise  three, 
as  will  be  shown  in  the  concluding  remarks  on  the  bones  of  the 
head.  Bojanus  admits  four,  and  Geoffroy  St.  Hilaire  raises  the 
number  to  seven.  M.  Arnold  adopts  the  former  number,  and 
therefore  there  can  be  but  two  intervertebral  holes  and  two  com- 

*  Cours  d*Anatomie  et  de  Physiologie  Compar^e. 
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pound  nerves.     In  following  out  such  an  analogy  as  this,  not  a 
little  latitude  must  be  assumed. 

<[>         .  r  The   third,  fourth,  sixth  nerves,  the 

§        /  Anterior,  or  motor  \      g^^^^^.   ^^   ^^^^^  division  of  the 

^   ^   I     root,  consists  of    |     fifth,  and  the  seventh  (portio  dura). 


S  'g    j  t  The  fifth  nerve,— its  ophthalmic,  and 

8  h    f  Posterior,  or  sensi-  \      superior  and  inferior  maxillary  divi- 
1         V         tiveroot.  )      gi^^g^ 


§   g    /  Anterior,  or  motor  (  The  spinal  accessory  nerve,  and  the 
1^  I    \  root.  \      motor  lingua. 


p   g 


The    sensitive,    or  C  The  glosso-pharyngeal  nerve,  and  the 
posterior  root.      \      nervus  vagus. 


I  should  feel  disposed  to  admit  three  pairs  of  compound 
nerves,  and  therefore  four  vertebrae.  The  first  consisting  of 
the  third,  fourth,  and  sixth  nerves  as  its  motor  root,  and  of 
the  ophthalmic  division  of  the  fifth  as  the  sensitive  portion : 
these  pass  out  through  the  sphenoidal  fissure.  The  second  may 
be  said  to  have  for  its  motor  part  the  anterior  or  small  root 
of  the  fifth  nerve,  and  the  facial  nerve ;  its  sensitive  root  being 
composed  of  the  two  larger  divisions  of  the  fifth  nerve.  The 
third  compound  nerve  will  then  have  the  spinal  accessory  and 
lingual  for  one  root,  and  the  glosso-pharyngeal  and  vagus  for 
the  other. 

98.  The  anatomical  constituents,  or  elements,  described  in  the 
foregoing  pages,  are  found  to  enter  (variously  modified)  into  the 
composition  of  certain  parts,  each  of  which  is  marked  by  a  par- 
ticular conformation,  and  intended  for  a  special  purpose :  these 
are  termed  organs.  The  word  organ  (organon,  instrumentum) 
is  used  by  anatomists  to  express  the  material  instrument  by  which 
an  action  is  executed,  or  a  function  performed;  for  instance, 
the  organ  of  voice,  the  organ  of  respiration.  An  assemblage  of 
two  or  more  organs,  associated  in  the  performance  of  a  common 
function,  is  termed  apparatus^  viz.  the  lachrymal  apparatus,  the 
digestive,  &c. ;  and  the  result  which  follows  a  certain  action,  or 
is  produced  by  an  organ  or  apparatus,  is  termed  function. 
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99.  Descriptive  anatomy  includes  several  compartments,  wliicli 
are  variously  denominated,  according  to  the  subjects  of  wliicli 
they  treat :  they  are  usually  arranged  in  the  following  order : 

OsTBOLOGY  (o(TT£oyy  tt  boTie;  Xoyoc,  discourse,  or  description)  com- 
prises the  description  of  the  structure^  form^  and  uses  of  the  osseous 
system^  and  its  different  parts. 

Syndesmology  {avyBifffioif  a  ligament;  Xoyoc,  a  description),  or 
the  description  of  the  ligaments  and  other  structures  yrhich  serve 
as  the  means  of  connexion  between  bones^  and  constitute  their 
articulations,  or  joints. 

Myology  (fivcoy^  a  muscle ;  Xoyoc,  a  description),  the  description 
of  the  muscles,  the  active  agents  in  the  different  motions  and 
actions  of  the  body. 

Angbiology  (ayytioy,  a  vessel;  Xoyoc),  the  description  of  the  ves- 
sels which  convey  the  circulating  fluids. 
-Adbnology  (aBriy,  a  gland;  Xoyoc),  the  description,  of  the  glands 
and  absorbent  vessels. 

Splanchnology  (awKay^^yoy,  a  visctis ;  Xoyoc),  the  description  of 
the  viscera  situated  in  the  laige  cavities,  and  which  minister  to 
the  more  important  functions. 

Neurology  (yevpoy,  a  nerve;  Xoyoc),  includes  the  descripticm  of 
the  nerves,  brain,  and  organs  of  sense. 


ISO  STKfiLETbl^— 1!^S   PARTS. 


CHAPTER  II. 


OSTEOLOGY. 


100.  The  osseous  structure  is  peculiarly  fitted,  by  its  solidity 
and  hardness,  not  only  to  give  support  to  the  soft  parts,  but  aleo 
to  furnish  points  of  attachment  to  the  muscles,  by  which  the  differ- 
ent movements  are  executed.  This  solid  framework  of  the  body 
is  made  up  of  a  number  of  separate  pieces,  the  aggregate  of  which 
has  been  termed  '^  the  skeleton,'*^  (sceletum,  trxeTJ^,  to  dry). 
The  vertebral  column  may  be  considered  as  the  central  or  fun- 
damental part  of  the  whole,  both  because  it  exists  in  all  animals 
which  possess  an  internal  osseous  skeleton,  and  also  because  the 
different  parts  of  the  osseous  system  are  either  immediately  or 
mediately  connected  with  it  as  a  common  centre.  Thus,  on  its 
superior  extremity  or  apex  it  supports  the  skull ;  laterally  it 
gives  attachment  to  the  ribs,  which  arch  forwards,  to  form,  with 
the  sternum,  a  bony  case  for  the  lodgment  of  the  organs  of  respi- 
ration and  circulation,  at  the  same  time  that  they  furnish  exter- 
nally points  of  support  for  the  superior  extremities :  inferiorly 
the  column  is  immovably  connected  with  the  pelvic  bones,  which 
are  articulated  with  those  of  the  lower  extremity. 

101.  When  proceeding  with  the  description  of  the  human 
body,  it  is  usual  to  consider  it  as  divisible  into  head,  trunk,  and 
extremities,  which  is  sufficient  for  the  purposes  of  a  regional  di- 
vision; but  the  skeleton  must  be  viewed  in  a  different  way, 
particularlyif  reference  is  made  to  its  conformation  in  the  various 
orders  of  animals — to  its  developement— and  to  the  subordi- 
nation of  its  component  parts.  The  spine  being  its  essential 
constituent,  all  the  others  (viz.  the  ribs  and  sternum,  clavicle, 
scapula,  and  upper  extremities,  the  pelvic  bones  and  lower  ex- 
tremities,) rank  as  accessories.  The  sacrum  and  coccyx  are  ob- 
viously parts  of  the  spine,  so  likewise  are  the  cranial  bones ;  for 
though,  in  outward  appearance,  they  differ  so  much  in  man  and 
the  higher  animals  from  the  bones  of  the  spine  which  are  placed 
beneath  them,  and  with  which  they  are  articulated,  they  still  are 
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but  modifications  of  i^milar  organic  elements — ^repetitions,  in 
fact,  of  like  parts  differently  developed  to  suit  the  peculiar  rela- 
tions into  which  they  enter,  and  the  purposes  which  they  are 
designed  to  serve. 

102.  The  number  of  pieces  which  compose  the  osseous  sys- 
tem varies  in  the  different  a^s  of  life ;  for  some,  which  in  the 
first  instance  are  divided  into  two  or  more  portions,  become 
soldered  together  as  the  process  of  ossification  goes  on.  But 
authors  are  far  from  being  unanimous  as  to  the  number  of  bones 
which  they  recognise  even  in  the  adult.  Do  the  sesamoid  bones 
form  parts  of  the  skeleton,  or  are  they  mere  accessory  structures 
developed  in  tendons  P  Are  the  teeth,  os  hyoides,  and  ossicula 
audiiiis,  to  be  enumerated  as  components  or  accessories  ?  Monro 
and  Soammering  reckon  260  bones  ;  and  Meckel,  who  takes  the 
number  at  258,  includes  the  teeth,  patellae,  ossa  sesamoidea,  os 
hyoides  ag  five  pieces,  sternum  as  three,  coccyx  as  four,  and  the 
small  bones  of  the  ear.  If,  however,  we  omit  those  just  named, 
as  being  either  accessories  or  connected  with  special  organs,  the 
whole  number  of  pieces  found  in  the  ordinary  skeleton  will  be 
197,  as  follow: — 

The  spinal  column,  properly  so  called,  consists  of  24  verte- 
bras, the  sacrum  and  the  coccyx,  (26). 

The  skull  is  made  up  of  eight  cranial  bones,  viz.  the  occi- 
pital, two  parietal,  two  temporal,  the  frontal,  the  ethmoid  and 
sphenoid : — and  of  fourteen  facial,  viz.  two  nasal,  two  lachry-. 
mal,  two  superior  maxillary,  two  malar,  two  palatal,  two  turbi- 
nated, one  vomer,  and  the  inferior  maxillary  bone,  (22). 

The  ribs  are  24  in  number  (twelve  on  each  side),  with  the 
sternum,  (25). 

The  two  superior  extremities  consist  each  of  a  clavicle  and 
scapula,  humerus,  radius,  and  ulna,  eight  carpal  bones,  five  meta- 
carpal, and  fourteen  in  the  digital  rows,  (64). 

The  two  inferior  extremities  comprise,  each,  one  pelvic  bone 
(innominatum),.one  femur,  tibia,  and  fibula,  seven  tarsal  bones, 
five  metatarsal,  and  fourteen,  digital,  (60). 

In  the  skeleton  we  recognise  two  great  cavities  (which  are 
again  variously  subdivided)  ;  one  anterior  and  inferior,  com- 
prising the  thorax  and  abdomen ;  the  other  posterior  and  supe- 
rior, formed  by  the  union  of  the  vertebral  canal  with  the  cranial 
cavity. 
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VERTEBRAL  COLUMN. 


103.  The  vertebral  column  (columna  vertebralis,  rachis, 
spina,)  is  situated  along  the  median  line,  at  the  posterior  part  of 
the  trunk,  the  length  of  which  it  determines.  Anteriorly  it  pre- 
sents the  form  of  an  irregular  pyramid— posteriorly,  a  series  of 
elongated  processes  (spinse),  disposed  regularly  one  beneath  the 
other,  from  which  circumstance  the  term  «  spine''  is  derived. 
Viewed  as  a  whole,  it  resembles  at  first  sight  the  shape  of  a  long 
bone,  but  it  is  very  differently  constructed.  As  it  receives  the 
weight  of  the  head  and  trunk,  and  transmits  it  to  the  base  on 
which  it  rests,  it  requires  to  be  firm  and  resisting,  its  power  of 
resistance  increasing  gradually  from  above  downwards.  Being 
the  centre  of  all  the  movements  of  the  body,  it  must  be  as 
pliant  and  flexible  as  a  bow,  but  yet  firm,  in  order  to  give  ade- 
quate protection  to  the  spinal  cord  winch  it  encloses.  All  these 
conditions  are  attained  by  its  being  made  up  of  several  small 
pieces  united  by  an  elastic  substance,  the  motion  permitted 
between  each  pair  being  slight,  while  the  aggregate  of  all  is  con- 
siderable. 

The  vertebra^  or  separate  pieces  of  which  the  column  is  made 
up,  are  so  named  from  their  mobility  (vertere,  to  turn).  They 
are  divided  into  true  ^tlA. false;  the  former  term  being  applied  to 
those  which  remain  separate  in  the  adult,  and  retain  their  mo- 
bility— ^the  latter  to  such  as  become  united  into  one  mass,  (viz. 
the  sacrum,)  or  degenerate  as  it  were,  and  lose  all  the  ordinary 
characters  of  vertebrae,  (viz.  the  coccyx).  The  size  of  the  ver- 
tebrae increases  from  above  downwards  as  &r  as  the  first  pieces 
of  the  sacrum,  from  which  it  diminishes  towards  the  end  of  the 
coccyx,  where  it  terminates  by  a  point ;  so  that  the  column  may 
be  said  to  consist  of  two  pyramids  applied  to  one  another  at 
their  bases.  The  superior,  or  movable  one,  however,  does  not 
taper  regularly  from  above  downwards  in  its  entire  length ;  it 
becomes  somewhat  narrowed  and  constricted  as  it  were  at  the 
third  dorsal  vertebra,  after  which  it  gradually  enlarges  towards 
its  base. 

Vertebra^  division  of. — The  true  vertebrae  are  divided  into 
three  sets,  named  from  the  regions  which  they  occupy,  cervical^ 
dorsal^  lumbar.  The  sacrum  and  coccyx,  which  form  the  re- 
maining part  of  the  column,  shall  be  described  with  the  bones 
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of  the  pelvis,  as  they  enter  into  the  composition  of  that  cavity, 
and  maintain  important  relations  with  the  organs  which  it 
contains. 

The  true  vertebra  present,  1.  certain  general  characters  by 
which  they  may  at  once  be  distinguished  from  bones  of  any 
other  class  ;  2.  those  of  each  region  (cervical,  dorsal,  lumbar,) 
exhibit  peculiar  characters  by  which  they  are  severally  dis- 
tinguished. 

104.  General  characters  of  a  t^er^efira.— It  is  usual  to  say 
that  a  vertebra  consists  of  body  and  processes— the  body  being 
the  primary  or  fundamental  part.  The  objects  presented  by 
each  of  these  bones  are,  a  body,  a  ring,  articulating  processes, 
transverse  and  spinous  processes,  and  notches:  of  these,  the 
ring,  or  foramen,  merely  to  suit  the  purposes  of  methodical  de- 
scription, may  be  considered  the  central  part.  As  the  whole 
series  of  vertebrse  is  intended  to  form  a  pillar  of  support,  each, 
with  the  exception  of  the  first,  presents  in  front  a  convex  mass 
(the  body),  which  is  a  section  of  a  cylinder,  and  which,  by  being 
piled  one  over  the  other,  form  the  pillar.  As  each  bone  must 
be  securely  joined  with  the  one  above  it  and  that  below  it,  there 
exist  certain  prominences  for  articulation  with  them.  The  co- 
lumn being  flexible,  and  partaking  in  the  several  movements  of 
the  body,  it  is  required  that  there  be  levers  for  the  attachment 
of  the  muscles  or  moving  powers.  Finally,  it  is  necessary  that 
a  free  communication  should  be  allowed  for  the  nerves  with  the 
nervous  centre  contained  in  the  canal. 

The  ring  (foramen  vertebzale,  rachidium,)  is  formed  in  front 
by  the  body,  and  posteriorly  by  what  is  named  the  arch  of  the 
vertebra,  from  which  latter  the  several  processes  project.  As 
the  vertebrsB  are  piled  one  over  the  other,  the  rings  are  arranged 
so  as  to  form,  with  the  aid  of  the  interposed  ligamentous  struc- 
tures, a  flexible  canal  for  the  lodgment  and  protection  of  the 
spinal  cord. 

The  body  forms  the  anterior  and  most  considerable  part  of 
the  bone.  Rounded  before,  and  marked  in  the  middle  by  a  trans- 
verse groove,  which  gives  it  a  constricted  appearance,  it  is  slight- 
ly hollowed  posteriorly,  where  it  contributes  to  the  formation 
of  the  vertebral  canal,  and  in  most  instances  is  flat  on  the  supe- 
rior and  inferior  surfaces,  by  which,  through  the  medium  of  a 
layer  of  fibro-cartilage,  it  is  connected  with   the   contiguous 
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bones.  Its  outer  surface  all  round  presents  numerous  foramina 
for  the  passage  of  nutritious  vessels.  Prom  the  body  at  its 
lateral  margins,  two  processes  pass  backwards  called  **  pedicles."" 
The  pedicles  join  with  the  lamellae,  or  plates,  and  these,  by  in- 
clining inwards,  meet  at  the  median  line  posteriorly,  so  as  to 
complete  the  "  arch"  of  the  vertebra.  From  the  point  of  junc-^ 
tioh  of  the  pedicles  with  the  lamellae  at  each  side,  the  articulat- 
ing and  transverse  processes  project,  and  from  the  union  of  the 
two  lamellae  the  spinous  processes  take  their  origin. 

Articulating  processes, — For  maintaining  the  connexion  be- 
tween the  contiguous  vertebrae,  there  are  four  processes, — ^two 
superior,  and  two  inferior, — ^which  project,  one  on  each  side, 
from  the  junction  of  the  lamella  with  the  pedicle.  Two  of  these 
processes  project  upwards,  and  two  downwards  ;  the  smooth  sur- 
faces of  the  upper  pair  look  backwards,  those  of  the  lower,  for- 
wards ;  they  are  coated  with  cartilage,  and  articulate  with  corre- 
sponding processes  of  the  next  vertebrae.  Their  margins  are 
rough  for  the  attachment  of  ligaments.  ^ 

The  transverse  and  spinous  processes  form  a  series  of  levers 
for  the  attachment  of  muscles.  The  transverse  processes,  two 
in  number  (one  on  each  side),  and  named  from  their  direction, 
project  laterally  from  the  arch  near  the  articulating  processes, 
between  which  their  bases  are  interposed.  The  spinous  process 
is  ei  single  projection,  situated  posteriorly  in  the  median  line ; 
this  process,  or  rather  the  appearance  presented  by  the  aggre- 
gation of  those  of  the  several  vertebrae,  has  given  to  the  entire 
column  one  of  its  designations  (spine).  The  parts  of  the  arch 
which  intervene  between  the  bases  of  the  spinous  and  the  trans- 
verse processes  are  named  lamina  or  plates.  Lastly,  the  pro-- 
cesses  which  extend  from  the  lamellae  to  the  body  of  the  bone, 
are  called  "pedicles,''  as  above  stated.  In  each  pedicle  are 
seen  two  excavations,  or  notches^  (incisurae,)  one  on  the  upper, 
the  other  on  the  lower  border,  the  latter  being  deeper  tfhan  the 
former.  When  the  vertebrae  are  placed  in  their  natural  posi- 
tion, the  notches  in  the  contiguous  margins  of  each  pair  of  th^ttt 
form  rounded  apertures,  which  communicate  with  the  vertebral 
canal;  and  give  transmission  to  the  spinal  nerves  and  to  the 
entering  and  emerging  vessels.  From  their  position  and  mode 
of  formation  they  are  called  the  inter-vertebral  foramina  (trous 
de  conjugaison). 


.-These  remarks  apply  geneially  to  all  the  vertebree;  but  as 
each  class  presents  peculiar  characters  which  distinguish  those 
included  within  it  from  others,  and  as  there  are  peculiarities 
which  motck  certain  individuals  of  each  class,  it  becomes  neces- 
sary to  examine  them  more  in  detail. 

.  105,  The  cermca/  vertebrae,  fig.  3J8,  are  seven  in  number; 
they  are  smaller  than  those  in 
the  other. regions,  which  results  ^*8'  ^^' 

from  the  size  of  the  body  and 
processes  being  less  than  that  of 
the  corresponding  parts  in  the 
dorsal  and  lumbar  class.  The 
vertebral  foramen  is  of  a  trian- 
gular form,  ^nd  larger  propor- 
tionally than  in  the  other  classes. 

The  body,  fig.  32,  1,  elongated  t 

transversely,  is  thicker  anteriorly  than  posteriorly ;  for  the 
under  and  forepart  of  each  dips  down  a  little.  The  upper  sur- 
face is  broader  than  the  under  one,  and  is  rendered  concave 
from  side  to  side,  by  two  little  plates,  which  project  upwards 
from  its  margins.  The  lower  surface  is  slightly  convex,  and 
rounded  off  at  the  sides.  The  superior  articular  processes,  2, 
are  flat  and  oblique  in  their  direction,  so  as  to  look  backwards 
and  upwards,  whilst  the  inferior,  3,  incline  downwards  and  for-r 
wards.  The  transverse  processes,  4,  short,  and  bifid  at  their 
extremities,  present  a  groove,  5,  superiorly  for  the  transmission 
of  the  nerves,  and  at  their  base  a  foramen,  through  which  ia 
most  of  them  the  vertebral  artery  passes.  It  will  be  observed, 
that  these  processes  have  two  roots  or  points. of  connexion  with 
the  vertebra.  The  posterior  one  springs  from  the  junction  of 
the  pedicle  with  the  arch,  and  therein  corresponds  with  the 
transverse  processes  in  the  back  and  loins.  The  anterior  one  is 
attached  to  the  side  of  the  body  of  the  vertebra,  and  ranges  with 
the  ribs,  of  which  it  is  a  rudiment.  The  formation  of  the  fora- 
men can,  firom  these  facts,  be  readily  indicated.  The  osseous 
points,  which  here  represent  the  ribs,  not  being  required  for  any 
special  purpose,  remain  in  their  rudimentary  condition,  and 
merely  incline  backwards,  so  as  to  become  anchylosed  with  the 
true  transverse  processes  which  lie  behind  them.  They  thus 
enclose  a  space,  viz.  the  foramen,  which,  however,  cannot  be 
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said  to  be  intended  to  lodge  the  vertebral  vessels,  as  it  exists  in 
the  seventh  cervical  vertebra^  through  which  they  do  not  pass, 
and  in  the  sixth  and  fifth  in  those  cases  in  which  the  artery 
enters  at  the  fourth.  The  spinous  process,  6,  is  short,  projects 
horizontally  backwards,  and  is  bifid  at  its  extremity.  The 
plates,  7,  are  narrower  and  longer  than  in  the  other  regions. 
The  notches  are  deeper  and  larger  in  the  upper  than  in  the 
lower  border  •  of  the  pedicles,  in  all  except  the  second.  They 
lie  behind  the  articular  processes  in  the  first,  but  before  them 
in  the  rest. 

106.  The  dorsal  vertebrae,  fig.  33,  twelve  in  number,  are  in- 
termediate in  size,  as  well  as  in 
situation,  between  the  cervical  ^'g*  33« 

and  the  lumbar.  The  foramen 
is  smaller  than  in  the  cervical  or 
lumbar  region,  and  is  nearly  cir- 
cular in  its  form.  The  lateral 
notches,  1,  2,  and  consequent- 
ly the  inter-vertebral  foramina 
which  they  form,  are  larger 
than   those  in  the   nedc;    and 

those  at  the  lower  margin  of  the  pedicles  are  much  larger  and 
deeper  than  those  on  the  upper.  The  depth  of  the  body,  3, 
taken  from  before  backwards,  is  greater  than  its  breadth  from 
tide  to  side  ;  it  is  convex  and  prominent  on  the  anterior  surface, 
flat  and  plain  at  the  upper  and  lower ;  at  each  side  of  the  body 
may  be  observed  a  slight  notch,  4,  4,  in  the  superior  as  well  as 
in  the  inferior  border,— these,  when  the  vertebra  is  placed  in  ap- 
position with  the  adjacent  ones,  form  oval  depressions  for  the 
reception  of  the  heads  of  the  corresponding  ribs.  The  articu- 
latiug  processes,  5,  6,  are  nearly  vertical  in  their  direction ;  the 
superior  looking  backwards,  the  inferior  forwards.  The  trans- 
verse processes,  7,  are  long  and  inclined  backwards,  and  on  the 
anterior  surface  of  each  of  their  tubercular  terminations  is  situ- 
ated a  slight  excavation,  8,  which  in  the  fresh  state  is  tipped 
with  cartilage,  and  articulates  with  the  tubercle  of  the  rib.  The 
spinous  processes,  9,  elongated  and  triangular,  are  directed  down- 
wards, and  terminate  in  a  tubercle,  10.  The  plates  are  broad 
and  thick,  but  shorter  than  those  in  the  neck. 
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107.  The  lumbar  vertebrse,  fig.  S^,  fiye  in  number,  are  larger 
than   either  of  the  other  sets. 

The  foramen  of  each  vertebra  in  ^^'  34* 

this  region  is  laige  and  triangu- 
lar.  The  notches,  1,  1,  for  the 
formation  of  the  inter-vertebral, 
foramina  are  very  deep,  espe- 
cially the  inferior  pair.  The 
body,  2,  broader  firom  side  to 
side  than  from  before  back- 
wards, is  flat  on  its  superior  and  inferior  surfaces.  It  is  not  so 
convex  anteriorly  as  that  of  the  dorsal  vertebrse.  The  articu- 
lating processes  are  thick,  strong,  and  disposed  vertically ;  the 
superior  pair,  3,  concave,  look  inwards  and  backwards  ;  the  in- 
ferior, 4,  convex,  outwards  and  forwards ;  the  former  are  farther 
apart  than  the  latter,  hence  they  receive  and  in  a  manner  em- 
brace the  lower  articulating  processes  of  the  vertebm  above 
them.  The  transverse  processes,  5,  long,  thin,  and  horiz<mtaI, 
do  not  project  backwards  like  those  of  the  dorsal  vertebrae.  The 
spinous  process  is  broad,  flat,  and  nearly  of  a  square  form,  so 
that  it  terminates  not  by  a  pointed  extremity,  like  those  in  the 
dorsal  region,  but  presents  rather  a  compressed  and  rough  bor- 
der, 8.  The  plates,  7,  though  shorter,  are  deeper  and  thickei? 
than  those  of  the  dorsal  vertebrae. 

108.  The  general  characters  of  vertebrae,  and  the  differences 
which  characterise  those  of  different  regions,  being  considered, 
it  remains  to  point  out  certain  peculiarities  presented  by  some 
individual  bones  in  each  set.  It  may  be  here  stated  generally, 
that  the  vertebrae  situated  at  the  extremities  of  each  region 
assimilate  in  some  degree  to  the  characters  of  those  in  whose 
vicinity  they  are  placed.  Thus,  for  instance,  the  lower  pieces 
of  the  cervical  region  begin  to  resemble  the  dorsal  vertebrae,  and 
the  latter  become,  by  a  similar  transition,  assimilated  to  the 
lumbar, — the  characters  peculiar  to  each  region  being  best  dis- 
played by  the  bones  situated  towards  its  middle  point. 

Peculiarities  of  certain  vertebra. — The  first,  second,  and 
seventh  cervical  vertebrae  present  some  characters  which  distin- 
guish them  firom  the  others. 
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The  first,  or  atlas,  fig.  85,  Jig.  36. 

(so  called  from  supporting  the 
head,)  is  an  irregular  ring  of 
bone,  which  presents  nothing 
analogous  either  to  the  bodies  or 
spines  of  the  other  vertebrse. 
The  ring,  in  the  firesh  state,  is 

divided  into  two  parts  by  a  transverse  ligament,*— the  anterior 
one  being  occupied  by  the  odontoid  process  of  the  axiS|  the 
posterior  by  the  spinal  cord, — it  presents  in  frontj  a  small  arch 
of  bone,  the  anterior  surface  of  which  is  marked  by  a  tubercle,  1, 
the  posterior  by  a  smooth  depression,  2,  adapted  to  the  odon- 
toid process  of  the  axis.  The  posterior  segment  of  the.  ring  is 
considerably  larger  than  the  anterior;  at  its  middle  point  it 
presents  a  tubercle,  4,  which  is  the  analogue  of  the  spinous  pro- 
cesses ;  it  is  thick  and  round  in  the  greater  part  of  its  extent ; 
but  at  its  junction  with  the  rest  of  the  vertebra  there  exists  on 
the  upper  border  at  each  side  a  smooth  groove,  5,  which  lies 
behind  the  superior  articular  process,  and  marks  the  tortuous 
course  pursued  by  the  vertebral  artery  previously  to  entering  the 
cranium.  This  groove  is  analogous  to  the  notches  in  the  other 
vertebrae,  for  it  transmits  the  first  spinal  nerve  as  well  as  the 
vertebral  artery  ;  it  is  sometimes  converted  into  a  foramen  by  a 
spicula  of  bone.  The  articulating  surfaces  are  horizontal  and 
kxge ;  the  superior  pair,  6,  receive  the  condyles  of  the  occipital 
bone ;  they  converge  in  some  sort  towards  the  forepart  of  the 
bone  ;  and  as  their  form  is  oval,  and  their  surface  concave  from 
before  backwards,  they  look  towards  one  another ;  at  the  inner 
tidaigin  of  each  is  a  rough  surface,  8,  which  gives  attachment  to 
the  transverse  ligament.  The  inferior  pair,  on  the  contrary,  are 
flat,  and  nearly  circular  in  their  form.  The  parts  of  the  vertebra 
{lateral  masses)  on  which  these  processes  are  situated  are  of  very 
considerable  thickness,  because  the  weight  of  the  head,  which  in 
others  is  received  by  the  bodies,  rests  here  on  the  articular  sur- 
&ces.  The  transverse  processes,  7,  project  considerably  on  each 
side,  and  terminate  in  a  rounded  point;  at  the  root  of  each 
is  situated  the  foramen,  8,  which  transmits  the  vertebral 
artery. 
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The  second  ^vertebm,  fig.  36^    *  '  '  ' 

or  axi$,  (ead^ed  fi^«i^,,fonning  *■'?•  »«• 

the  juv6t  cfli  which  the  head 
rotates,)  is  sqmewhat  triangular 
in  its  form.  The  body,  1,  pre- 
sents anteriorly  a  vertical  ridge, 
bounded  on  each  side  by  a  de- 
pression for  the  at&ehment  of 
the  longus'  colli  muscle  ;  supe- 
riorly it  is   surmounted    by   a 

fftoc^S8^'%  {odontoid^  p.  dentatus;  whence  is  derived  the  name 
vertebra  dentata,)  presenting  two  smooth  surfaces,  one  for  its 
sutieulaiion  with  the  atlas,'  the  other  with  the  transverse  liga- 
ment which  retains  it  in  its  situation  ;  being  constricted  infe- 
riorly,  and  somewhat  enlarged  towards  the  summit,  these  paHs 
oi  the  process  are  called  respectively  its  neck  and  head.  The 
superior  articulating  processes,  S,  are  of  considerable  size,  and 
nearly  horizontal';  they  are  close  to  the  body,  so  as  to  commu- 
nicate to  it  the  weight  of  the  head,  transmitted  to  them  by  the 
articular  processes  of  the  atlas ;  the  inferior  pair,  4,  are  oblique^ 
and  of  the  same  size  as  in  the  vertebrse  beneath  them.'  The 
transverse  processes^  6,  are  neither  grooved  nor  bifurdated,  and 
the  foramen  at  their  root/ 6,  is  inclined  obliquely  outwards.  The 
spinous  process,  7,  is  very  large,  and  gives  attachment' to  seve* 
ral  muscles;  it  is  deeply  grooved  on  its  inferior  sur&ce ;  the 
plates  which  support  it  are  of  proportionate  size. 

The  seventh^  or  prominent  vertebra,  approaches  in  its  charac- 
ters to  those  of  the  dorsal  region  ;  its  spinous  process  terminates 
in  a  tubercle,  and  is  so  long  as  to  be,  in  the  natural  condition, 
felt  underneath  the  skin;  whilst  the  other  cervical  spinel  lie 
more  deeply,  arid  are  covered  by  muscks ;  hence  the  term 
"prominent,"  so  commonly  applied  to  this  vertebra.  The 
transverse  process,  though  pierced  by  a  foramen,  presents  but  a 
slight  appearance  of  a  groovei  on  its  upper  surface,  and  seldom 
more  than  a  trace  of  a  bifurcation  at  its  extremity. 

The  Jirst  dorsal  vertebra  is  marked  at  each  side  by  a  com- 
ptete  articular  sucfitce  for  the  first  rib,  and  on  its  inferior  border 
by  a  slight  excavation,  which  receives  half  the  head  of  the 
second :  the  upper  articular  processes  are  oblique,  and  the  spi- 
nous more  nearly  horizontal  thail  tihose  below  it.. 
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The  tenth  dorsal  vertebra  is  usually  marked  by  an  articular 
surface,  wbich  receives  the  entire  of  the  head  of  the  correspond* 
ing  rib. 

The  eleventh  is  distinguished  by  its  transverse  processes  not 
presenting  an  articulating  surface  for  the  tubercle  of  the  rib, 
"whilst  the  form  of  its  spinous  process,  of  its  lamellse  and  body, 
approaches  that  of  the  lumbar  vertelwae. 

The  twelfth  dorsal  vertebra  resembles  the  eleventh  in  most 
of  its  characters ;  but  its  transverse  processes  are  shorter,  and 
the  lower  articular  pair  convex  and  directed  outwards,  so  that  its 
conformation  resembles  that  of  the  lumbar  vertebrse  in  these 
particulars. 

Amongst  the  lumbar  vertebrae,  the  fifth  only  is  distinguish- 
able by  any  peculiarity  deserving  of  notice,  its  body  being 
thicker  anteriorly  than  posteriorly,  and  its  transverse  process 
short,  thick,  and  rounded. 

109.  The  bones  just  described,  when  ranged  in  their  natural 
position,  form  a  pyramid,  the  length  of  which  is  equal  to  about 
two  feet  two  or  three  inches ;  taken  as  a  whole  it  presents  an 
anterior  and  posterior  surface,  two  lateral  surfaces,  a  base,  and  a 
summit,  each  deserving  a  particular  notice. 

110.  The  anterior  sur&ce  is  broad  in  the  cervical,  nanrow  in 
the  dorsal,  and  again  expanded  in  the  lumbar  region;  it  is 
marked  by  a  series  of  transverse  grooves  corresponding  with  the 
centre  of  the  bodies  of  the  vertebrse,  and  in  the  fresh  state  is 
covered  by  the  anterior  common  ligament.  When  viewed  in 
profile,  it  presents  three  curves  depending  on  the  different  de- 
grees of  thickness  of  the  anterior  and  posterior  part  of  the  bodies 
of  the  vertebrae  in  the  different  regions,  but  still  more  on  that  of 
the  inter-vertebral  substance.  In  the  neck  and  loins  the  con- 
vexity of  the  curve  is  forwards,  in  the  back  it  is  in  the  opposite 
direction.  A  slight  degree  of  lateral  curvature  is  also  observ- 
able in  most  cases  in  the  dorsal  region,  the  convexity  of  which 
is  directed  towards  the  right  side«  The  older  anatombts  ima- 
gined this  to  be  produced  by  the  action  of  the  aorta  beating 
against  the  left  side  of  the  column ;  but  Bichat  attributed  it  to 
the  effect  of  muscular  action,  and  explained  it  in  the  foUowmg 
way : — As  most  persons  are  disposed  to  use  the  right  arm  in 
preference  to  the  left,  the  muscles  of  that  side  become  stronger, 
and  act  with  more  power  on  the  points  to  which  they  are  at- 
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tached  ;  when  making  efforts,  as  in  pulling,  the  body  is  curved 
to  the  left,  which  gives  an  additional  advantage  to  the  muscles ; 
and  the  habitual  use  of  this  position  gives  rise  to  some  degree  of 
permanent  curvature.  In  support  of  this  explanation  of  the  fact, 
B&lard  has  stated  that  he  found  in  one  or  two  individuals,  who 
were  known  to  have  been  left-handed,  the  convexity  of  the  late- 
ral curve  directed  to  the  left  side. 

111.  The  posterior  surface  presents  along  the  median  line  the 
spinous  processes,  varying  in  form  and  direction,  as  has  been 
already  stated,  being  horizontal  in  the  cervical  and  lumbar  re- 
gions, and  nearly  vertical  in  the  dorsal.  Those  in  the  cervical 
and  dorsal  regions  correspond  pretty  exactly  with  the  middle 
line,  but  in  the  back  the  spines  will  be  observed  in  many  in- 
stances to  incline,  some  to  one  side,  some  to  the  other.  On  each 
side  of  these  are  the  vertebral  grooves,  extending  from  the  base 
of  the  skull  to  the  sacrum ;  their  breadth  corresponds  with  that 
of  the  laminae ;  they  are  broad  but  shallow  in  the  neck,  and 
become  deep  and  narrow  lower  down.  Along  the  grooves  are 
seen  the  spaces  between  the  laminse,  which  in  the  natural  con- 
dition are  filled  up  by  the  yellow  ligaments.  The  breadth  of 
these  intervals  is  very  trifling  in  the  neck  and  in  the  greater  part 
of  the  back ;  it  increases  in  the  lower  third  of  the  dorsal,  and 
still  more  in  the  lumbar  region.  The  interval  between  the  oc- 
cipital bone  and  the  atlas  is  considerable,  and  so  is  that  between 
the  last  lumbar  vertebra  and  the  sacrum. 

The  lateral  surfaces  of  the  column  present  the  transverse  pro- 
cesses, varying  in  form  and  character  in  the  different  regions ; 
before  these  are  situated  the  inter-vertebral  foramina,  and  more 
anteriorly  still,  in  the  dorsal  region,  the  articulating  surfaces 
which  receive  the  h^s  of  the  ribs. 

The  summit  is  articulated  with  the  occipital  bone,  and  sup- 
ports the  head,  whilst  the  base,  or  broader  extremity,  rests  on 
the  sacrum.  Along  the  entire  extent  of  the  column  runs  the 
v^ebral  canal,  which  is  broad  and  triangular  in  the  cervical  and 
lumbar  regions,  circular  and  contracted  in  the  dorsal.  The 
canal  may  be  said  to  expand  at  its  upper  extremity  into  the 
cranial  cavity,  and  at  its  lower  end  to  be  prolonged  into  that  of 
the  saorum. 

112.  Dtvelopement.'^In  the  description  here  given  of  the 
visrtebra,  each  of  them  is  considered  as  a  single  bone  ;  and  so  it 

k2 
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18  when  fully  fonned.  But  in  the  fetal  state  and^in  early  infancy 
each  consists  of  at  least  three  pieces,  representing  so  many  cen- 
tres of  ossification,  one  corresponding  with  the  body  and  on6 
for  each  lateral  mass.  The  spinous  process  has  even  be^n  ob- 
served to  commence  by  a  separate  point,  and  analogy  would  lead 
to  the  inference,  that  the  anterior  and  posterior  segments  of  the 
body  are  produced  from  distinct  centres.  Are  we  to  go  farther 
still,  and  admit  that  the  body  in  the  first  instance  consists  of 
two  lateral  halves  ?  If  so,  instead  of  three,  we  should  have 
eight  incipient  osseous  points  in  each  of  these  bones.  The  atlas 
has  three  osseous  nodules  from  which'  its  ring  is  completed,  one 
at  each  side  for  the  lateral  masses,  and  one  in  front  for  the 
anterior  arch.  Bichat  found  in  some  cases  two  additional  points 
in  the  posterior  arch.  The  second  vertebra  commences  by  five 
points  at  least,  two  of  them  being  in  its  odontoid  process. 

OF  THE    SKULL. 

lis.  The  skull  is  of  a  spheroidal  figure,  compressed  on  the 
sides,  broader  behind  than  before,  and  supported  by  its  base  on 
the  vertebral  column.  It  is  divided  by  anatomists  into  two 
parts,  the  cranium  and  the  face  ;  the  former  being  composed  of 
eight  bones,  viz.  the  occiptte/,  two  parietal^  ihe  frontal,  two 
temporal,  the  sphenoid,  and  the  ethmoid ;  the  latter  is  made  up 
of  fourteen  bones,  viz.  two  superior  maxillary,  two  malar,  two 
ossa  nasi,  two  ossa  palati,  two  ossa  unguis,  two  inferior  tur^ 
binated  bones,  the  vomer,  and  inferior  maxilla  ;  the  frontal 
bone  is  so  situated  as  to  be  common  to  the  cranium  and  face. 
The  bones  of  the  ear  are  not  included  in  this  enumeration,  as 
they  belong  rather  to  a  special  organ  than  to  the  skeleton  con^ 
sidered  as  the  frame-work  of  the  body. 

THE  OCCIPITAL  BONE. 

114.  The  occipital  bone,  fig.  37,  (os  occipitis,)  is  situated  at 
the  posterior  part  of  the  base  of  the  skull ;  broad  behind,  nar- 
rowed to  a  point  before,  of  a  trapezoid  figure,  presenting  two 
surfaces,  four  borders,  and  four  angles.  To  place  the  bone 
in  its  natural  position,  hold  it  so  that  the  great  foramen  and 
the  articulating  processes  beside  it  shall  look  directly  down- 
wards; the  thick  process  in  front  of  the  foramen  will  then  project 
forwards  into  the  base  of  the  skull,  whilst  the  broad  expanded 
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part  behind  it,  arches  upwards  Fig.  3 

and  a  little  forwards,  forming 
the  postenop  wall  of  the  cavity 
Externa!  surface  this  is  con- 
vex m  its  general  outline,  and 
presentE  a  little  above  its  cen- 
tre a  rough  prominence,  1,  the 
occipital  protuberance,  the  part 
between  which  and  the  snpenor 
angle  ib  smooth  Extending 
obLqnely  outwards  at  each  Bide 
from  the  protuberance  is  a  rough 
line,  2,  called  the  superior  curv- 
ed  line,  to  distinguish  it  from 

another  which  is  lower  down  between  it  and  the  great  foramen, 
called  the  inferior  curved  line,  3 ;  both  are  prominent,  and 
^ve  attachment  to  muscles,  as  also  do  the  rough  depressions 
between  them.  These  are  crossed  by  a  vertical  line,  4,  extend- 
ing forwards  from  the  protuberance  to  the  foramen. 

The  occipital  foramen,  5,  (foramen  magnum,)  whicli  is  of  an 
oval  figure  (its  long  diameter  extending  from  before  backwards), 
gives  trannnission  to  the  spinal  cord,  the  vertebral  arteries,  and 
spinal  accessory  nerves. 

,  At  each  aide  of  the  foramen,  but  nearer  its  anterior  part,  are 
sitoated  the  articulating  processes,  6,  6,  {condyles,)  two  oblong 
eminences,  which  articulate  with  the  first  vertebra.  These  con- 
verge from  behind  forwards ;  their  inferior  surface,  which  in  the 
fresh  state  is  smooth,  covered  with  cartilage,  and  convex  in  its 
general  outline,  looks  downwards  and  outwards,  and  is  adapted 
for  moving  on  the  concave  surface  presented  by  the  articulating 
processes  of  the  atlas.  The  inner  border  of  each  condyle,  7,  7, 
is  rough,  and  receives  the  insertion  of  the  check  ligaments, 
which  extend  up  from  the  odontoid  process  of  the  axis ;  the 
outer  border,  depressed  and  not  so  well  marked,  gives  attach- 
ment to  the  ligament  connecting  it  with  the  atlas. 

External  to  the  forepart  of  the  condyles  are  two  fossae, 
in  the  bottom  of  which  are  two  foramina,  fig.  38,  8,  8,  (ante- 
rior condyloid,)  which  look  outwards  and  forwards,  and  trans- 
mit the  hypoglossal  nerves;  behind  them  are  also  two  larger 
pits,  in  which  are  generally,  but  not  always,  found  foramina. 
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9,  9,    (posterior     condyloid,)  *■'«•  3''- 
nhich  give    passage   to   a    vein  y 
and  small  artery:   sometimes  a 
foramen  exists  at  one  side,  and 
not  at  tlie  otber.     External  to 
each  condyle  is  a  rough  surface, 

10,  10,  which  ovdhangs  the 
transverse  processes  of  the  ver- 
tebrse,  and  of  which  it  may  be 
H^IBided  as  the  "  analt^e ;''  it 
gives  insertion  to  the  rectus  late- 
ralis muscle. 

116.  The  internal  surface  of 
the  bone  (fig.  37*),  is  marked 

by  two  lines— one  vertical,  extending  from  the  upper  an^e  of 
the  bone  to  the  great  foiamen,  imd  the  other  transverse  from 
one  lateral  angle  to  the  other.  These  intersect  towards  the 
central  point,  11,  (internal  occipital  protuberance,)  and  raark  off 
four  pits,  of  which  the  upper  pair,  13,^2,  (saperior  occipital 
fosste,)  receive  the  posterior  lobes  of  the  brain,  uid  the  lower, 
13, 13,  (inferior  occipital  fossffi,)  lodge  the  lateral  lobes  of  the 
cerebellum :  the  superior  line,  14,  and  the  two  transverse  ones, 
15,  15,  are  generally  grooved,  and  correspond  with  the  course 
of  the  longitudinal  and  lateral  sinuses.  The  inferior  one,  16, 
give«  attachment  to  the  &lx  cerebelli.  The  anterior  border,  17, 
of  the  foramen  magnum  is  slightly  excavated,  and  becwnes  con- 
tinuous with  the  banilar  groove,  a  shallow  excavaUon  on  the 
surface  of  the  basilar  process,  which  supports  the  medulla  ob- 
lor^ta;  close  to  the  margin  of  the  foramen  are  the  anterior 
condyloid  foramina,  and  a  little  extenial  to  it  are  two  fbss», 
18, 18,  marking  the  terminations  of  the  lateral  sinuses. 

The  thick  triangular  process,  19,  which  projects  forwards  into 
the  base  of  the  skull  from  the  foramen,  is  called  the  basilar 
process ;  its  margins  are  rough,  and  contiguous  to  the  pars  pe- 
trosa  of  the  temporal  bone ;  its  under  sur&ce  presents  slight 
depressions  for  the  insertion  of  muscles,  and  the  upper  one  the 
shallow  groove  just  noticed. 

The  superior  borders  of  the  occipital  bone  are  dentated  and 
converge  to  a  point,  9, but  are  frequently  interrupted  by  bony  islets 
(ossa  triquetra — Wormiana) ;  the  inferior  border  at  esdi  side 
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is  divided  into  two  parts  by  a  piominent  piece  of  bone,'20,  SO, 
the  jugal  eminence^  which  surmounts  an  excavation  contributing 
with  the  temporal  bone  to  form  the  jugular  fossa.  The  superior 
angle  is  acute,  and  received  into  the  retiring  angle  fonned  by 
the  posterior  border  of  the  parietal  bones ;  the  anterior  is  re- 
presented by  the  extremity  of  the  basilar  process ;  the  lateral 
angles,  not  very  prominent,  correspond  with  the  line  at  which 
the  postero-inferior  angle  of  the  parietal  bone  joins  with  the 
mastoid  part  of  the  temporal. 

Articulattons.^T'he  occipital  articulates  with  six  bones,  viz. 
with  the  two  parietal  by  its  superior  borders — ^the  two  tempo- 
ral by  the  inferior*— with  the  sphenoid  by  its  basilar  process—^ 
and  with  the  atlas  by  the  condyles. 

Attachments  of  muscles. — The  posterior  third  of  the  superior 
curved  line  gives  attachment  to  the  trapeiius  ;  its  anterior  two- 
thirds  to  the  occipito-frontalis  above,  and  to  the  stemo-mastoid 
below :  the  innar  part  of  the  space  between  the  curved  lines  to 
the  complexus :  the  external  part  to  the  splenius  capitis :  the 
space  between  the  lower  ridge  and  the  great  foramen  to  the  recti 
majores  and  minores,  and  more  outwardly  to  the  obliquus  supe« 
rior :  the  under  surface  of  the  jugal  eminences  to  the  recti  late* 
rales :  the  fossae  at  the  inferior  sur&ce  of  the  basilar  process  to 
the  recti  antici  (majores  and  minores),  and  still  more  anteriorly 
to  the  superior  constrictor  of  the  pharynx. 

Z>eve/opemen^.— In  the  foetus  at  birth  this  bone  consists  of 
four  distinct  pieces,  of  which  one  represents  the  basilar  process^ 
two  the  lateral  or  condyloid  portions,  and  one  the  posterior  or 
expanded  part.  Hence  it  is  usually  said  to  commence  by  four 
points  of  ossification.  Meckel,  however,  is  of  opinion  that  it 
has  no  fewer  than  eleven  separate  centres,  eight  of  them  being 
in  the  broad  (squamous)  part.  This  doubtless  has  existed  in 
some  specimens  which  he  examined  ;  but  ordinarily  in  the  early 
stages  of  the  developement  there  are  found  two  ossific  points  in 
the  Ittteral  parts  as  above  stated,  one  in  the  anterior  or  basilar, 
and  four  in  the  posterior  broad  part. 

THE    PARIETAL   BONE. 

116.  The  parietal  bones  (ossa  parietalia)  form  a  principal 
part  of  the  roof  of  the  skull ;  they  are  of  a  square  form,  con- 
vex externally,  concave  internally,  and  present  each  two  sur- 
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Wees  and  finir  borders.     Ths     :  iFig-.sa- 

exlennl'  sathee,.  fig.  39,  rises 
towards  its  middle,  where' it 
presents  a  slight  elevation, 
called  the  parietal  aniiunce, 
1,  below  which  is  a  curved 
Kne,  S,  2,  forming  part  of 
the  lemp(»al  ridge,  and 
bounding  a  flat  Bur&ce>  S, 
which  forms  a  part  of  the 
temporal  fossa.  At  the  up- 
per and  back  part  of  the 
bone,  usually  about  two  lines  from  the  sagittal  suture,  is  a  snudl 
h<rfe,  4,  (foramen  paiietale,)  which  transmits  a  eommuniisUng 
vein ;  its  poeitiort  is  exceedingly  vsnable  even  Us  existence  is 
not  constant. 

The  internal  snrfece  of  the  *''B  ^a* 

bone,  fig.  38*,  is  marked  by  , 

branching  lines,  5,  5,  5,  cor- 
responding with  the  course  of 
the  middle  meningeal  artery, 
and  by  depressions  for  the 
convolutions  of  the  brain.  To- 
wards its  middle  is  a  depres- 
sion, 6,  "parietal  fossa,""  cor- 
responding with  the  eminence 
(parietal)  on  the  outside. 
Alonjg.  the  superior  border  is 

a  slight  depression,  t,  7,  which  w  th  a  similar  one  m  the  corre^ 
sponding  bone  forms  a  groove  adapted  to  the  course  of  the 
longitudinal  sinus ;  and  in  the  same  situation  (m  most  skulb^ 
pu-ticnlarly  those  of  old  persons)  are  some  small  pits,  8,  conre> 
sponding  with  the  so-named  glandulse  Pacchioni 
-  The  superior  border  is  straight  and  articulated  with  its  fd 
low  by  a  series  of  dentations ;  the  inferior  bender,  concave  and 
b«velled  off  at  its  outer  margin  is  overlapped  by  the  squamous 
portion  of  the  temp6ral  bone ;  the  antenor  umtes  with  the  6on 
tftl  bone,  and  the  posterior  with  the  oeeipital. 

The  anterior  inferior  angle,  9,  dips  down  to  theg^rei^  wing-of 
the  sphenoid  bone,  and  presents  a  groove,  d,  inteiwdly  for  the 
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middle  meningeal  artery :  the  posteribr  inlbrioFWigle,  10,  arti- 
culates with  the  mastoid  part  of  the  t«nporal  bone,  aod  pixaeniB 
internally  a  email  part,  11,  of  the  groove  which  lodges  the  la- 
teral simia. 

Each  parietal  bone  gives  attachment  to  the  tetajporal  muacle 
by  that  part  of  its  sur&ce  which  lies  beneath  the  temporal  ridge : 
the  remainder  of  its  outer  sur&ce  is  coTered  by  the  aponeuiosia 
of  the  occipito-frontalis. 

Articulations. — It  articulates  with  its  fellow  of  the  opposite 
side,  and  with  the  frontal,  the  ^henoid,  the  temporal,  and  ihe 
occipital  bones. 

Devdopement. — Its  growth  proceeds  &om  one  osuGc  centre 
which  corresponds  irith  the  parietal  eminence.  At  birth  the 
snteco-«nperior  angles  of  these  bonea  are  not  developed;  hence 
there  eziats  an  interstice  between  them  and  the  still  divided  0« 
frontis,  which  ie  called  the  **  fontanelle^^  (fons,  bregma). 

THE    FRONTAL    BONE. 
117.  The  frontal  bone,  fig.  P«-39- 

89,   (os    frontis,    coronale,)  _„ 

situated  at  the  anterior  part 
of  the  skull,  and  upper  port 
of  the  face,  is  divisible  into 
two  parts  (frontal  and  orbi- 
tal), differing  in  size  and  po- 
isition;  of  these,  one  extends 
upwards  towards  the  vertex, 
forming  three-fourths  of  the 
extent  <£  the  bone ;  the  other, 
inferior  and  horizontal  in  its 
diiectifHi,  forms  the  roof  of 

the  orbits.  To  place  the  bone  in  Its  natural  positumt  hold  It 
so  that  the  orbital  plates  shall  look  downwards,  and  the  smooth 
convex  atulace  {biwuds: 

The  external  sur&ce  of  the  frontal  part  is  smooth,  and  pre- 
sents on  each  side  a  slight  elevation,  1,  1,  named  _/ronta/  emi- 
nence, which  corresponds  with  the  most  prominent  part  of  the 
forehead :  beneath  this  is  an  arched  depression,  bounded  be- 
low by  a  prominent  curved  line,  2,  2,  called  the  superciliary 
riige^  or  BMth,  which  is  more  or  less  prominent  in  difi^ent  in- 
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dividualB.  Immedutelj  beneath  this  is  the  ma^n  of  the  orbit 
{orbital  arek),  S,  3,  which  is  better  defined  towards  its  outer 
part,  where  it  curves  down  to  the  malar  bone,  and  fonm  the  ex- 
ternal angular  process,  i,  i,  than  at  its  inner  portion,  5,  5, 
where  it  gradually  subsides  towards  the  root  of  the  noBe.  To- 
wards the  inner  Uiiid  of  the  orbital  aich  is  a  small  (bramen,  6,  6, 
{supra-orbitat,)  or  sometimes  a  notch,  croseed  by  a  ligament, 
which  transmits  the  supra-orbital  nerve  and  artery. 

Between  the  superciliary  ridges  is  the  nasal  eminexce,  7,  or 
glabella,  which  is  prominent  in  proportion  to  the  size  of  the 
frontal  sinuses;  it  is  bounded  inft;riorly  by  a  rough  suiiace 
which  articulates  with  the  nasal  bones  and  the  ascending  pro~ 
ceSBCB  of  the  superior  masilla.  From  this  surface  projects  down- 
wards in  the  median  line  a  flat  thin  process,  8,  called  the  nosoi 
apiite ;  it  articulates  in  front  with  the  nasal  bones,  and  behind 
with  the  perpendicular  lamella  of  the  ethmoid. 

The  internal  surface  of  this  part  of  the  bone  is  concave,  and 
presents  along  the  median  line  a  groove,  fig.  39*,  9,  correspond- 
ing with,  the  longitudinal  si- 
nus.     The   margins  of  the  Fig.  39". 
groove  gradually  ^proach  to- 
wards  the   forepart    of    the 
bone,  and  in  some  cases  unite 
so  aa  to  form  a  ridge ;  but  in 
others  the  groove,  narrowed 
almost  to  a  line,   continues 
apparent  down  to  the  foramen 
cecum.      In   either  case   it 
gives  attachment  to  the  fidx; 
this  ridge  teiminates    in    a 
minute  foramen,   10,   called 
foramen  ciecum,  ftom  its  hav- 
ing been  supposed  to  be  mere- 
ly a  cul-de-sac,  but  it  is  in  reality  pervious,  and  lodges  a  small 
spur4ike  process  of  the  dura  mater,  and  transmits  a  vein  which 
enters  the  sinus  from  the  nasal  foasEe. 

118.  The  orbital  plates  or  processes  are  smooUi  and  concave 
at  their  inferior  sur^e,  the  superior  or  cerebral  is  convex,  and 
marked  more  or  less  in  different  instances  by  elevations  and  de- 
pressions corresponding  with  the  sulci  and  convolutions  of  the 
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ttQierior  lobes  of  the  biain  which  test  upon  them.  They  are 
sepmated  by  a  deep  excsYation  (incimua  ethmoidalis),  which 
receives  within  it  the  cribiifonn  phite  of  the  ethmoid  bone,  and 
round  its  maigins  are  seveial  cells  which  complete  the  cavities 
lodged  within  the  lateral  parts  of  the  last-named  bone.  In  this 
margin  may  also  be  obs^ved  two  foramina,  11,  12,  (anterior 
and  posterior  orbital^)  which  are  common  to  the  frontal  and 
ethmoid  bones,  as  their  contiguous  maigins  contribute  to  their 
formation.  The  anterior  one  transmits  the  nasal  twig  of  the 
ophthalmic  nerve,  and  the  anterior  ethmoidal  artery ;  the  other 
the  posterior  ethmoidal  artery  and  vein.  Each  orbital  plate  is 
bounded  extemally  by  a  thick  well-marked  prominence,  4,  4, 
called  the  exterjud  angular  process ;  and  internally  by  a  de- 
pressed and  smooth  one  {internal  angular  process).  Near  the 
inner  one  is  a  slight  depression,  18,  to  which  is  attached  the 
cartilaginous  pulley  of  the  trochlearis  muscle;  near  the  outer 
and  within  the  orbit,  is  a  depression,  14,  for  the  lodgment  of 
the  lachrymal  gland  ;  the  external  side  of  this  process  is  slightly 
hollowed,  fig.  89,  15,  and  forms  part  of  the  temporal  fossa. 

The  thickness  of  the  frontal  bone  varies  considerably  in  dif- 
ferent parts  of  it.  The  orbital  plates  are  thin  and  translucent ; 
the  nasal  and  external  angular  processes  are  thick  and  promi- 
nent. The  upper  or  broad  part  is  thinner  at  the  frontal  emi- 
nences than  elsewhere,  if  these  are  well-marked  so  as  to  indicate 
a  full  developement  of  the  corresponding  cerebral  parts.  In 
childhood  the  two  tables  are  separated  only  by  the  diploe,  as  in 
other  bones ;  but,  in  adult  age,  an  interval  exists  between  them 
at  the  middle  line  over  the  nasal  process,  and  extending  out^ 
wards  for  some  way  under  the  superciliary  ridges.  This  interval, 
the  extent  of  which  varies  in  different  individuals,  is  divided  by 
a  ridge  of  bone  into  two  parts  or  cavities,  16,  16,  called  the 
frontal  sinuses;  they  are  lined  by  mucous  membrane,  and  com* 
municate  with  the  anterior  ethmoidal  cells. 

Articulations.-^ThG  frontal  articulates  with  twelve  bones; 
superiorly  with  the  two  parietal,  laterally  and  behind  mih 
the  sphenoid,  inferiorly  with  the  ethmoid ;  with  the  nasal  bones 
by  the  nasal  spine ;  with  the  ossa  unguis ;  with  the  ascending 
process  of  the  superior  maxillary  bones ;  and  with  the  malar 
bones.  The  mode  of  articulation  differs  in  different  parts  of 
its  circumference.     Thns,  the  superior  border  is  found  to  over- 
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tap  and  rest  on  the  parietal  bones,  wbilet  tovnrds  tbelateial.and 
inferioi  parts  the  exterior  table  of  the  bone  is  bevelled  off,  and 
is  covered  in  by  the  parietal.  The  posterior  border  of  the  or- 
bital plates,  stndg^t  and  squamouB,  is  ia  a  manner  inserted  be- 
tween the  marginB  of  the  tiro  alee  of  the  sphenoid  bone,  with 
each  of  which  it  articulates. 

AttachtiKnt  ofmusclti. — It  gives  atUchment  to  the  cotrugator 
Bupercilii — to  a  small  part  of  the  tempor^  and  of  the  orbicularis 
palpebranim. 

Devtlopemmt.  —  This  bone  b^na  by  twn  osseous  points 
corresponding  with  the  frontal  eminences.  The  lateral  pieces 
formed  by  the  spreading  of  the  ossification  ultimately  become 
united  along  the  middle  by  a  strdght  suture,  which  runs  from 
the  vertex,  where  it  is  continuous  with  the  sagittal  suture  down 
to  the  nose.     It  is  generally  obliterated  at  an  early  period. 

THE   TEMPORAL    BONE. 

119.  The  temporal  bones,  two  in  number,  are  so  named  be- 
cause they  occupy  that  part  of  llie  head  on  which  the  hair  fiiat 
becomes  white,  and  thus  indicates  the  ravagee  of  time  (osia 
trmporii). 

The   temporal  bone,  fig.  40,   (os  ^'•«-*'*- 

temporis,)  is  placed  at  the  side  and 
basis  of  tiie  skull.  When  viewed  in 
its  natural  poeition,  it  presents  two  . 
portions,  one  at  the  side  of  the  skull 
towards  its  middle  and  lower  part, 
which  is  flat  and  vertical  in  its  direc- 
tion ;  whilst  the  other  is  horizontal 
and  projects  inwards  so  as  to  be  wed| 
ed  between  the  occipital  and  sphenoid 

bones.  But  to  &cilitate  its  description,  it  may  be  divided  into 
three  parts,  adopting  the  division  which  obtains  in  in&ncy  before 
the  ossificatioA  is  complete.  One  is  superior,  flat,  scfde-like, 
and  named  the  squamous  portion  (squama,  a  scale) ;  another 
posterior,  thick  at  its  base,  but  tapering  downward  like  a  hippla, 
the  mastoid  part;  the  third,  called  petrous  from  its  hardness, 
is  internal  and  intermediate,  projecting  into  the  basis  of  the  skull. 

The  squamous  portion,  1,  (para  squamosa,)  by  its  external 
sur&ce  which  is  smooth,  forms  part  of  the  tenqwial  fiasa,  and 
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n  bdonded  ttbove  by  an  arched  border,  below  hy  a  horizontal 
process  called  "  zygoma."  The 
inner  sutfece,  fig.  41,  S^  of  tbe 
squunoHs  part  of  the  hose, 
alightlj  cODcaTe  in  its  general 
outline,  is  marked  by  cerebral 
impreuiona  like  the  other  bones 
of  the  head,  and  by  slight  linear  ^ 
grooves  for  the  branches  of  the 
middle  meningeal  artery.  Its 
upper  edge  is  bevelled  off  so  as 
to  form  a  thin  scale  which  over- 
lays the  parietal  bone. 

The  t^goma,  S,  or  zygomatic  process  {i^svynufM,  to  connect 
or  yoke  together),  forms  a  yoke  connecting  the  temporal  with 
the  malar  bone,  and  under  which  the  temporal  muscle  passes ;  it 
ia  broad  posteriorly  at  its  base,  where  it  projects  outward  from 
the  squamous  part  of  the  bone,  but  soon  narrows,  and  turns 
forward ;  its  outer  surface  is  convex  and  subcutaneous,  the  inner 
surface  is  concave  and  bounds  the  temporal  fossa ;  the  superior 
mai^n,  very  thin,  gives  attachment  to  the  temporal  &8eia;  the 
inferior  one  is  thicker  and  shorter,  owing  to  the  end  of  the  pro- 
cess being  bevelled  off  so  as  to  rest  on  the  malar  bone,  with 
which  it  articulates.  At  its  base  the  upper  surface  ia  concave 
and  supports  the  posterior  border  of  the  temporal  muscle.  The 
under  surface  forms  the  border  of  the  glenoid  cavity ;  here  it 
presents  two  roots,  of  which  one,  4,  runs  horizontally  backwards, 
ibnning  the  outer  margin  of  the  glenoid  cavity,  whilst  the  other, 
5,  turns  inwards  and  forms  the  anterior  border  of  that  cavity. 
At  the  point  of  division  is  a  slight  tubercle,  6,  which  gives  at- 
tachment to  the  external  lateral  ligament  of  the  lower  jaw.  Now 
the  anterior  root  widens  and  subsides,  becoming  concave  from 
without  inwaids  and  convex  from  before  backwards,  as  it  forras 
part  of  the  articular  surface  upon  which  the  lower  jawbone 
moves;  in  its  natural  condition  it  is  covered  with  cartilage. 
The  otkwc  root,  which  is  continued  horizontally  backwards, 
bifurcates,  one  part,  8,  turning  inwaids  to  the  £ssara  Glasseri, 
whilst  the  other,  t,  gradually  subsides  as  it  passes  backwards  over 
the  auditwy  tube,  yet  marks  the  separation  between  the  squa- 
mouH  and  mastoid  portions  of  the  bone.     The  glenoid  Jossa 
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iy'hjWh  a  shallow  pit),  marked  off  as  here  indicated^  is  elongated 
from  without  inwaids,  and  divided  into  two  parts  by  a  fissure,  9» 
(Jlasura  GlcLsseriy)  which  transmits  the  chorda  tjmpani  n^ye, 
laxator  tympani  muscle,  and  gives  attachment  to  the  processus 
gracilis  of  the  malleus.  The  part  before  the  fissure  is  smooth, 
and  articulates  with  the  lower  jaw ;  the  remainder  lodges  a  pro- 
cess of  the  parotid  gland. 

The  mastoid  part,  10,  of  the  bone  externally  is  rough,  for  the 
attachment  of  muscles,  and  prolonged  downwards,  forming  the 
mastoid,  or  nipple-shaped  process  {fMUfroq^  a  nipple ;  ii6og) 
from  which  this  division  of  the  bone  is  named.  This  process 
overhangs  a  groove,  fig.  41, 1 1,  {digastric  fossa,"^  fi)r  the  attach- 
ment of  the  digastricus  muscle  ;  close  to  this  is  a  slight  groove, 
14,  the  occipital  groove.  When  viewed  at  its  inner  surface,  the 
mastoid  part  presents  a  broad  and  generally  a  deep  groove,  IS, 
which  curves  forwards  and  downwards  ;  it  here  supports  part  of 
the  lateral  sinus.  It  is  usually  pierced  by  a  foramen,  18,  (mas- 
toideum,)  which  opens  into  the  sinus  firom  the  outer  surface, 
commencing  near  the  posterior  border  of  the  bone.  The  size 
and  position  of  this  hole  vary  in  diff(»ent  instances ;  it  some- 
times exists  at  one  side  and  not  at  the  other. 

120.  The  petrous  part,  15,  pars  petiofla,  {sFirrgog^  a  stone,) 
forms  a  triangular  pyramid  (pyiamii  trigona)  which  projects  into 
the  base  of  the  skull  fbrwiirds  and  inwards  ;  it  presents  a  base, 
an  apex  (tronoslcd),  three  surfaces,  and  three  borders.  In  the 
base  is  ritnated  the  orifice  of  the  auditory  canal,  which  is  bound- 
ed above  by  the  posterior  root  of  the  zygoma ;  inferiorly,  and 
in  the  greatest  part  of  its  circumference,  by  a  curved  uneven 
lamella  {auditory  proceasy  to  which  the  cartilage  of  the  ear  is 
attached:  this  process  is  in  the  foetus  a  separate  piece.  The 
canal  itself  {meatus  auditorius  extemus)^  narrower  in  the  middle 
than  at  its  extremities,  is  directed  obliquely  forwards  and  in- 
wards, and  leads  into  the  tympanum.  The  apex  or  inner  end 
of  the  para  petrosa,  rough,  irregular,  and,  as  it  were,  truncated, 
forms  part  of  the  foramen  lacerum  medium,  and  is  pierced  by 
the  termination  of  the  carotid  canal,  18,  (canalis  caroticus)  :-— 
this  canal  commences  in  the  inferior  surface  of  the  bone  anterior 
and  internal  to  the  jugular  fossa,  ascends  at  first  perpendicularly, 
but  soon  turns  horizontally  forwards  and  inwards  to  the  apex, 
where  it  ends. 
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121.  The  anterior  surface,  19»  of  the  petrous  portion  forms 
part  of  the  middle  fossa  in  the  base  of  the  skull,  where  it  looks  ob* 
liquely  upwards  and  forwards.  Towards  the  apex  it  is  slightly 
grooved,  20,  where  it  corresponds  with  the  ganglion  of  the  fifth 
pair  of  nerves  (Casserian).  A  narrow  groove  is  seen  to  run  ob- 
liquely backwards  and  outwards  ;  it  lodges  a  small  nerve  (the 
Vidian);  it  is  named  the  hiatus  Fallopiij  and  leads  to  the 
aqueduct  of  Fallopius.  Farther  back  is  a  rounded  eminence 
indicating  the  situation  of  the  superior  semi-circular  canal.  The 
aqueduct  of  Fallopius  just  alluded  to  commences  at  the  internal 
auditory  meatus ;  it  is  a  small  osseous  tube  lodged  in  the  interior 
of  the  bone,  and  passing  at  first  in  an  arched  direction,  outwards 
and  upwards,  then  backwards  and  downwards  towards  the  basis 
of  the  skull,  where  it  ends  in  the  stylo-mastoid  foramen ;  it 
transmits  the  portio  dura,  and  receives,  through  the  hiatus  Fal- 
lopii,  the  Vidian  nerve.  The  posterior  surface  looks  obliquely 
bad^wards,  and  forms  part  of  the  third  or  posterior  fossa  at  the 
base  of  the  skull.  In  it  will  be  observed  a  large  orifice,  21, 
leading  to  a  short  canal  (meatus  auditorius  intemus).  The 
canal  is  oblique  in  its  direction,  having  an  inclination  outwards 
and  forwards.  It  conveys  the  auditory  and  &cial  nerves.  Its 
fundus  is  formed  by  a  lamella  of  bone  {lamina  cribrosa)^ 
divided  into  two  parts  by  a  crest  or  ridge ;  the  upper  or  smaller 
part  is  pierced  by  a  foramen  which  transmits  the  fiicial  nerve, 
whilst  the  lower  presents  several  very  small  apertures  through 
which  the  fibrillse  of  the  auditory  nerve  pass.  About  ^three  lines 
further  back  than  the  orifice  of  the  meatus  is  a  liarrOw  fissure, 
22,  oblique  in  its  direction.  It  is  the  termination  of  the  aqufie- 
ductus  vestibuli.  Between  the  aperture  of  the  Aqueduct  and 
that  of  the  meatus  is  an  irregular  depression,  into  which  a  small 
process  of  the  dura  mater  is  fixed. 

On  the  inferior  surfiice  of  the  pars  petrosa,  which  is  exceed- 
ingly irregular,  we  observe,  proceeding  &om  within  outwards 
and  backwards,  a  rough  suriSice,  23,  giving  attachment  to  the 
levator  palati  and  tensor  tympani  muscles,  the  carotid  foramen, 
the  jugular  fossa,  the  vaginal  and  styloid  processes.;  lastly,  the 
stylo^mastoid  foramen.  The  carotid  foramen  leads  into  the 
curved  canal  (canalis  caroticus)  already  noticed.  The  jugular 
fossa,  24,  (fossa  bulbi  vense  jugularis  intemse,)  is  named  by 
some  the  ^Hhimble-like^^  cavity,  also  the  ^^  foramen  laeerum 
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posterius.^^  It  is  of  latge  Bize,  and  fanned  in  the  oontigaous 
maigins  of  the  temporal  and  occipital  bones.  It  is  in  tome 
cases  divided  into  two  parts,  but  unequally,  by  a  spicula  of  bone  \ 
the  anterior  and  inner  portion  gives  passage  to  the  glosso- 
pharyngeal, vagus,  and  spinal  accessory  nerves,  whilst  the  pos-^ 
terior  and  larger  one  transmits  the  jugular  vein.  External  to 
the  maigin  of  the  fossa  is  the  styloid  or  pencil-like  process,  25, 
long  and  tapering,  with  an  inclination  downwards  and  forwards. 
Its  length  varies  from  an  inch  to  an  inch  and  a  half;  it  gives 
attachments  to  three  muscles  and  two  ligaments.  Close  before 
the  base  of  the  styloid  process  is  a  compressed  bony  plate,  S6, 
the  free  surface  of  wliich  looks  obliquely  forwards  and  forms  the 
back  part  of  the  glenoid  or  articular  cavity.  This  is  named 
the  vagifuil  process  (vagina  processus  styloidei).  Between  the 
root  of  the  styloid  process  and  the  mastoid  is  the  stylo-mast&id 
foramen^  27,  (f.  stylo-mastoideum,)  so  called  from  its  position 
with  regard  to  the  processes  just  named.  It  forms  the  outlet  or 
termination  of  the  aqueduct  of  Fallopius,  and  gives  exit  to  the 
fiicial  nerve. 

The  superior  border  of  the  pars  petrosa  is  grooved  for  the 
petrosal  sinus,  28  ;  the  anterior,  which  is  very  short,  forms^ 
with  the  squamous  part,  an  angle  at  their  point  of  junction, 
in  which  is  situated  the  orifice  of  the  Eustachian  tube,  29, 
a  canal  which  leads  from  the  pharynx  to  the  tympanum  :  above 
this,  and  separated  from  it  by  a  thin  horizontal  lamella  (pro- 
cessus cochleariformis),  is  another  osseous  tube,  that  gives 
passage  to  the  tensor  tympani  muscle.  The  posterior  border 
articulates  vnth  the  basilar  process  of  the  occipital  bone  and 
forms  with  it  the  jugular  fossa.  About  the  middle  of  this  edge 
or  border  is  a  minute  foramen,  SO,  the  opening  of  a  small  canal 
leading  from  the  cochlea  (aquaductus  cochlea). 

Articulations,  •—  The  temporal  bone  articulates  with  the  pa- 
rietal, malar,  inferior  maxillary,  sphenoid,  and  occipital  bones.  ' 

Attachments  of  muscles.'^-^To  the  zygoma  is  attached  the 
masseter ;  to  the  squamous  portion,  the  temporal ;  to  the  mas- 
toid process,  the  retrahiens  aurem,  the  stemo-mastoid,  splenius 
capitis,  and  trachelo-mastoideus ;  to  the  digastric  fossa,  the 
digastricus  ;  to  the  styloid  process,  the  stylo-glossus,  stylo- 
hyoideus,  and  stylo-pharyngeus ;  to  the  apex  of  the  petrous 
portion,  the  levator  palati  and  tensor  tympani. 
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'  2)«iefop«««w*.—^The  squamous,  maatoM,  and  petrous  parts 
of  the'  bone 'hare  each  a  separate  ossific  centre.  So  have  the 
pntCMsies,  Ti2- the  zygomatic,  styloid,  and  auditory. 

.THE   SPHENOID    BONE. 

ISS.  The  sphenoid  is  a  single  bone,  figs.  4S,  43,  placed  trans- 
versely at  &e  base  of  the  sknil, 
and  articulated  with  all  the  bones  ^'V-  *'■ 

of  the  cranium  and  several  of 
those  of  the  fece,  between  which 
it  is  inserted  somewhat  like  a 
wedge,  whence  its  name  (_<r^y, 
a  wedge ;  siioi,  like) ;  its  form 
has  been  likened  to  that  of  a  bat 
with  its  wings  extended ;    and 

the  comparison  is  not  very  far-fetched,  particularly  if  the  ethmoid 
bone  retnirina  attached,  as  often  happens.  Like  other  irregular 
bones,  it  nmy  be  divided  into  body  and  processes. 

To  place  this  bone  in  its  proper  position  so  as  to  perceive 
clearly  the  relations  of  its  different  parts,  observe  that  it  has  two 
thick  processes  somewhat  like  legs.  Hold  it  so  that  these  shall 
project  downwards,  as  if  from  beneath  the  body  and  wings,  and 
let  those  edges  of  the  processes  which  are  channelled  into  vertical 
grooves  look  backwards. 

128.  Of  the  body,  or  central  part  of  the  bone. — To  give 
precision  to  itf  description  we  say  that  it  presents  six  aspects  or 
sur&ces,  each  of  which  looks  in  a  difibrent  direction  and  has 
distinct  relations  : — The  superior  surface,  which  forms  part  of  the 
basis  of  the  skull,  is  of  limited  extent,  yet  is  hollowed  into  a 
deep  pit,  1,  which  lodges  the  pituitary  gland  :  hence  this  ex- 
cavation is  called  pituitary  fossa,  and  sometimes  '*  sella  Tur- 
cica,'" from  some  resemblance  to  a  Turkish  saddle  (ephippium). 
On  either  side  of  the  fossa  the  surface  is  depressed,  %,  and  cor- 
responds with  the  cavernous  sinus ;  farther  back  are  two  super- 
ficial grooves,  3,  directed  from  behind  forwards,  which  corre- 
^ond  with  the  internal  carotid  arteries.  Before  the  fossa,  is  a 
slightly  depressed  portion  of  the  bone,  on  a  level  with  the  optic 
fomreina,  on  which  rests  the  commissure  of  the  optic  nerves  ;-— 
bebind  it,  is  a  prominent  ascending  lamella,  of  a  square  form, 
and  sloping  backwards,  so  as  to  be  continuous  with  the  basilar 
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groove  of  the  occipital  bone :  the  comers  of  this  lamella  project 

over  the  fossa,  and  are  called  the  posterior  clinoid  processet,  4, 

(»X|W),  a  bed). 

The  inferior  surface  is  the  narrow  interval  between  the  ptery- 
goid procesBCB ;  it  is  intersected  by  a  prominent  spine,  fig.  43, 

5,  called  the  rostntm  or  azy- 

gos  process,  which  dips  down-  ^W-  *^* 

wards   and   forwards  to  join 

the  vomer.     At  each  side  are 

two  small  and  slightly  everted 

lamellse  (projecting  &om  the 

base  of  the  pterygoid  proces- 
ses), which  articulate  with  the 

margins  of  the  vomer.  Farther 

ont    is    a  small   groove,   6, 

which  contributes  with  the  head  of  the  palate  bone  to  fwm  the 

pterygo-palatitie  canal. 

The  anterior  suHace  is  very  insular,  and  presents  the  open- 
ings of  two  deep  sinuses,  7,  into  which  the  bone  is  hollowed : 
these  sinuses  {sphenoidal)  do  not  esist  in  young  children ;  in 
the  ftdult,  in  whom  they  are  of  considerable  size,  they  are  sepa- 
rated by  a  thin  partition  (septum  sphenoidale),  which  is  con- 
tinuous inferiorly  with  the  rostrum,  and  in  the  front  articulates 
with  the  central  lamella  of  the  ethmoid  bone.  The  sinuses  are 
covered  in  anteriorly  by  two  thin  osseous  plates,  8,  the  sphenoidal 
tpongy  hones  (comua  sphenoidatia,  comets  aphenddaus)  ;  these 
do  not,  however,  altogether  seal  up  the  sphenoidal  sinuses,  but 
leave  a  circular  aperture,  by  which  they  communicate  with  the 
posterior  ethmoidal  cells.  In  early  life  they  are  distinct,  and 
easily  separable ;  but  in  the  adult  they  become  united  either 
with  the  margins  of  the  sinuses  or  with  the  ethmoid  oi  the  palate 
bone. 

The  posterior  smface,  fig.  4S,  9,  is  flat,  and  united  with  the 
basilar  process  of  the  occipital  bone,— -in  early  life  by  cartilage, 
but  in  adult  age  by  osseous  matter. 

The  lateral  surfeces  are  continuous  with  the  great  wings, 
which  branch  out  from  them  on  either  side. 

124.  Of  the  processes. — The  principal  processes  are,  the 
great  wings,  the  small  wings,  and  the  pterygoid  proceases ;  the 
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minor  ones  are  the  ethmoid  spine,  processus  olivaris,  clinoid 
processes,  the  rostrum,  the  hamular  and  spinous  processes. 

The  great  wings^  10,  (alse  majores,)  project  outwards,  for- 
wards and  upwards,  firom  the  sides  of  the  body  of  the  bone,  and 
are  so  formed  as  to  present  each  three  sur&ces,  looking  in  differ- 
ent directions;  one,  anterior,  11,  (orbitaly)  is  square,  smooth, 
inclined  obliquely  forwards,  and  forms  part  of  the  outer  wall  of 
the  orbit;  the  second,  12,  (superior  or  cerebral^)  of  much 
greater  extent,  is  elongated  from  behind  forwards,  and  concave, 
so  as  to  form  part  of  the  middle  fossa  of  the  basis  of  the  skull, 
which  supports  the  middle  lobe  of  the  brain ;  the  third,  IS, 
(external  or  temporal^)  looks  outwards  into  the  temporal  fossa, 
where  it  forms  part  of  the  side  of  the  cranium.  It  is  elongated 
from  above  downwards  and  slightly  hollowed.  But  it  will  be 
observed  that  this  surfiu^e,  taken  as  a  whole  from  the  top  of  the 
wing  down  to  the  root  of  the  pterygoid  process,  presents  two 
parts  divided  by  a  slight  ridge,  14;  of  these  the  upper  and 
longer  one  just  noticed  forms  part  of  the  temporal  fossa,  and 
the  inferior  or  smaller  division,  of  the  zygomatic  fossa. 

The  small  wings^  15,  (alse  minores,)  called  also  wings  of  In- 
grassias,  are  triangular  in  form,  horizontal  in  direction,  and  ex- 
tended forwards  and  outwards,  on  a  level  with  the  upper  surfiice 
of  the  body — its  fore-part.  Their  upper  surface,  plain  and  flat, 
supports  part  of  the  anterior  cerebral  lobes,  the  inferior  one 
overhangs  the  back  part  of  the  orbit  and  the  sphenoidal  fissure. 
The  anterior  border,  sharp,  thin,  and  rough,  articulates  in  the 
greater  part  of  its  extent  with  the  orbital  plate  of  the  frontal 
bone,  and  internally,  at  the  middle  line,  where  the  bases  of  the 
two  processes  are  united,  there  is  a  slight  angular  process,  16, 
{ethmoidal  spine,)  which  articulates  with  the  cribriform  lamella 
of  the  ethmoid  bone.  The  posterior  border,  rounded  and 
smooth,  is  free  and  unattached,  and  corresponds  with  the  fissure 
(fissura  Sylvii)  which  separates  the  anterior  from  the  middle 
lobe  of  the  brain.  The  external  and  anterior  ends  of  these  pro- 
cesses are  sharp  and  pointed,  whilst  posteriorly  they  terminate 
in  two  blunt  tapering  productions,  17,  which  incline  obliquely 
backwards,  towards  the  pituitary  fossa,  and  overlay  the  cavernous 
sinuses.     These  are  called  anterior  clinoid  processes, 

125.  The  pterygoid  processes  are  seen  at  the  inferior  surface 

l2 
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of  the  bone,  from  ^rhich  they  project  down  like  legs  rather  than 
wings,  though  the  name  given  to  them  would  indicate  the  re- 
verse (TTTegv^j  a  wing).  Each  of  these  consists  of  two  narrow 
plates  (pterygoid  lamelUe)^  united  at  an  angle  in  finont,  and 
diverging  behind,  so  as  to  form  an  angular  groove  {pterygoid 
fossa).  The  internal  plate,  18,  longer  and  narrower  than  the 
external,  is  prolonged  into  a  slight  round  process,  19,  named, 
from  its  crooked  form,  the  hook-like  or  hamular  process^  round 
which  plays  the  tendon  of  the  tensor  palati  muscle.  The  exter- 
nal lamella,  20,  looks  outwards,  and  somewhat  forwards,  bounds 
the  zygomatic  fossa,  and  gives  attachment  to  the  external  ptery- 
goid muscle.  At  the  root  of  the  internal  lamella  is  situated  a 
slight  depression  {fossa  navicularis)^  which  gives  attachment  to 
the  tensor  palati  muscle ;  in  the  groove  or  fossa,  between  the 
two  plates,  arises  the  internal  pterygoid  muscle.  The  groove  is 
incomplete  at  its  lower  part  when  the  sphenoid  bone  is  examined 
by  itself;  for  an  angular  interstice,  21,  exists  between  the  ptery- 
goid lamellae.  This,  however,  is  filled  up  by  a  part  of  the 
pyramidal  process  of  the  palate  bone,  which  is  inserted  between 
the  margins  of  the  lamellae. 

126.  The  ethmoid  spine^  abeady  noticed,  is  a  very  small 
angular  plate,  16,  which  projects  forward  on  a  level  with  the 
upper  surface  of  the  lesser  wings  in  the  middle  line,  and  articu- 
lates with  the  cribriform  lamella  of  the  ethmoid  bone. 

The  processus  olivaris  is  a  minute  elevation,  %%  seen  on 
that  depressed  piece  of  bone  on  a  level  with  the  optic  foramina, 
and  which  supports  the  commissure  of  the  optic  nerves. 

The  clinoid  processes  are  two  pair,  17,  4,  one  before,  the 
other  behind  the  pituitary  fossa ;  therefore  called  anterior  and 
posterior.  A  spicula  of  bone  often  passes  from  the  anterior  to 
the  posterior  clinoid  process  at  one  or  both -Bides ;  and  occasion- 
ally one  dips  down  from  this  to  the  body  of  the  bone. 

The  rostrum  is  the  prominent  angular  ridge,  5,  which  pro- 
jects downwards  from  the  under  or  guttural  surface  of  the  bone, 
dividing  it  into  two  parts. 

The  hamular  process,  19,  projects  from  the  termination  of 
the  internal  pterygoid  plate,  is  thin,  constricted,  and  curved  in 
the  greater  part  of  its  extent,  but  ends  in  a  small  blunted 
tubercle. 
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The  spinous  processes,  SS,  are  placed  at  the  posterior  and 
inner  terminations  of  the  great  wings,  from  which  they  project 
downwards  about  two  lines. 

127.  Each  lateral  half  of  the  bone  presents  a  fissure,  four 
foramina,  and  a  canal.  The  fissure,  24,  (Jissura  sphenoidalis,) 
triangular  and  elongated,  is  placed  between  the  lesser  and  greater 
wings,  opens  into  the  orbit,  (hence  sometimes  named  foramen 
lacerum  orbitale,)  and  transmits  the  third,  the  fourth,  and  the 
sixth  nerves,  the  ophthalmic  branch  of  the  fifth  and  the  ophthal- 
mic vein.  This  fissure  is  separated  at  its  base  from  the  foramen 
opticum  by  a  narrow  plate  of  bone  which  passes  from  the  under 
sur&ce  of  the  anterior  clinoid  process  (at  its  root)  obliquely 
down  to  the  body  of  the  sphenoid  bone;  to  this  is  attached  a 
small  tendon,  common  to  the  inferior,  internal,  and  external 
recti  muscles  of  the  eye.  Of  the  foramina, — the  optic  fora- 
men, 25,  inclines  outwards  and  forwards  on  a  level  with  the 
fore-part  of  the  body  of  the  bone ;  it  transmits  the  optic  nerve 
and  the  ophthalmic  artery.  Farther  back  and  on  a  lower  plane, 
inasmuch  as  it  is  situated  in  the  great  wing,  is  a  round  aperture, 
26,  leading  forwards;  it  is  the  foramen  rotundum^  which  trans- 
mits the  superior  maxillary  branch  of  the  fifth  pair  of  nerves :  a 
little  farther  back  and  more  external  is  a  larger  foramen,  27)  of 
an  oval  form,  hence  called jToramcn  ovale;  it  gives  passage  to 
the  inferior  maxillary  branch :  near  the  posterior  angle  of  the 
ala  is  the  foramen  spinosum,'  28 ;  it  is  very  small,  and  transmits 
the  middle  meningeal  artery.  The  root,  or  base,  of  each  inter- 
nal pterygoid  process  is  pierced  by  a  circular  foramen,  fig.  48, 
29,  (ptert/goideum,)  more  properly  a  canal,  extending  horizon- 
tally from  before  backwards,  slightly  expanded  before,  narrowed 
behind,  and  giving  passage  to  the  posterior  branch  from  MeckeFs 
gBJiglioTL  {Vidian y pterygoid). 

128.  Articulations, — The  body  of  the  sphenoid  bone  articu- 
lates posteriorly  with  the  basilar  process  of  the  occipital,  anteri- 
orly with  the  ethmoid ;  with  the  orbital  processes  of  the  frontal 
by  the  lesser  and  greater  alas ;  with  the  anterior  inferior  angles 
of  both  parietal,  and  the  squamous  portion  of  the  two  temporal, 
by  the  great  alse,  and  by  the  spinous  processes  with  the  angles 
between  the  petrous  and  squamous  portions  of  that  bone  :  with 
the  vomer  it  articulates  by  the  rostrum ;  with  the  malar  bones 
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by  meanB  of  the  external  border  of  the  orbital  plates,  and  with 
the  palate  bones  by  the  pterygoid  proceBBee; — in  all,  twelve 
bones. 

Attachments  of  muscles. — Round  the  optic  foramen  in  each 
orbit  are  attached  the  four  recti,  the  obliquue  superior,  and  leva- 
tor palpebrEB  muBcIes ;  to  the  external  suriace  of  the  great  ala  at 
each  ride,  the  temporal  muscle  ;  to  the  external  pterygoid  pro- 
cess, the  external  pterygoid  muBcle ;  to  the  pterygoid  ibssa,  the 
internal  pterygoid ;  to  the  inferior  half  of  the  internal  pterygoid 
plate,  the  superior  constrictor  of  the  pharynx ;  and  to  the  fossa 
navicnlaris,  the  circum£exas  palati ;  and  to  the  spinous  process, 
the  laxator  tympani. 

1^.  Developement. — There  are  two  osseous  centres  in  the 
great  wings,  two  in  the  pterygoid  proceBses,  and  two  in  the 
small  wings.  The  anterior  and  posterior  segments  of  the  body 
of  the  bone  commence  by  distinct  points ;  and  as  these  in  some 
instances  unite,  one  with  the  great  wings  and  the  other  with  the 
small  ones,  before  they  become  joined  to  one  another,  this  con- 
dition of  the  bone  prcsenta  an  analogy  with  its  permanent  state 
in  fishes,  reptiles,  and  most  mammalia,  in  which  we  find  an  an- 
terior and  posterior  sphenoid  bone.  There  appear  also  two 
osseous  points  at  the  inner  borders  of  the  optic  foramina. 

ETHMOID    BONE. 
ISO.    The  ethmoid,   or  sieve-shaped  *''B-  **• 

bone,  fig.  44,  (qd^f,  a  sieve ;  it6og,  like ; 
OS  ethmoides,)  is  common  to  the  crani- 
um, the  orbits,  and  the  nasal  fossse ;  it  is 
placed  at  the  fore-part  of  the  base  of  the 
skull,  from  which  it  projects  downwards, 
and  is  inserted  between  the  orbital  plates 
of  the  frontal  bone,  lying  behind  the 
nasal  and  superior  maxillaiy  bones,  before  the  sphenoid  and 
above  the  vomer.  It  is  exceedingly  light  and  thin,  considering 
its  size,  and  seems,  at  first,  but  a  collection  of  irregular  cells, 
enclosed  between  plates  of  bone  as  thin  as  paper.  It  is  of  a 
cuboid  figure,  symmetrical,  and  composed  of  two  lateral  masses, 
between  which  is  interposed  a  central  vertical  plate.  This 
points  out  a  mode  of  dividing  the  bone  for  the  purpose  of  de- 
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scription,  but  it  is  more  convenient  to  consider  it  as  a  whole, 
and  examine  separately  each  of  its  six  surfaces. 

To  place  the  bone  in  its  proper  position,  observe  that  its 
upper  sur&ce  is  the  one  &om  which  arises  a  smooth  angular  pro- 
cess like  a  cock^s  comb.  The  short  border  of  this  looks  forward, 
and  the  long  sloping  one  backwards. 

131.  The  superior,  or  cerebral  surface  of  the  bone,  is  at  once 
recognised  by  its  presenting  a  triangular  process,  which  pro- 
jects upwards  from  it,  in  the  middle  line  ;  this  process,  1 ,  from 
some  resemblance  to  a  cock^s  comb,  is  called  crista  gallu  The 
surface  of  the  crista  is  smooth  and  compact,  its  form  triangular, 
the  base  being  horizontal,  and  on  a  level  with  the  cribriform 
plate,  below  which  it  is  continuous  with  the  perpendicular  la- 
mella forming  the  septum  nariim:!;  the  posterior  border  of  this 
process  is  long,  and  slopes  backwards,  but  the  anterior  is  short, 
and  nearly  perpendicular ;  at  its  junction  with  the  base  two  small 
bony  masses  sometimes  project  forwards,  leaving  between  them  a 
fissure  which^forms  part  of  the  "  foramen  caecum,'^  placed  in  the 
middle  line  at  the  junction  of  this  bone  with  the  frontal.  The 
crista  galli  is  usually  perpendicular,  but  occasionally  inclines  to 
one  side ;  it  is  sometimes  bulged  a  little  at  the  sides,  and  is 
then  found  to  enclose  a  small  sinus ;  it  gives  attachment  to  the 
falx  cerebri,  the  two  layers  of  which  in  a  manner  embrace  it. 

Beside  and  behind  the  crista  is  the  sieve-like  or  cribriform 
lamella^  %  (lamella  cribrosa).  It  consists  of  a  narrow  plate  of 
bone,  pierced  by  a  nimiber  of  holes,  from  which  it  derives  its 
name ;  posteriorly  this  plate  of  bone  is,  for  a  very  little  way,  even 
and  horizontal ;  it  then  becomes  depressed  into  two  grooves,  be- 
side the  crista,  which  lodge  the  ganglia  of  the  olfactory  nerves. 
This  part  of  the  surface  is  narrow,  elongated  from  behind  for- 
wards, and  pierced  by  numerous  foramina,  for  the  transmis^ 
sion  of  the  filaments  of  the  olfactory  nerves.  The  foramina 
in  it  are  of  three  sorts:  those  which  lie  along  the  middle 
of  the  groove  are  mere  holes  or  perforations  which  permit  the 
filaments  of  the  nerves,  with  their  membranous  investments,  to 
pass  down  to  the  roof  of  the  nares ;  the  external  and  internal 
rows  are  larger,  and  form  the  orifices  of  small  canals,  which  are 
grooved  in  the  bone,  and  subdivide  as  they  descend  into  the 
septum  and  spongy  bones.     In  the  anterior  border  of  the  cribri- 
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fenn  lamella,  and  close  to  the  crista  galli,  is  a  fissure  at  each 
side  of  its  base,  which  transmits  the  nasal  filament  of  the 
ophthalmic  nerve.  Along  the  outer  margin  of  the  cribriform 
plate  we  observe  several  small  cellules,  which  are  open,  and,  aa 
it  were,  incomplete  when  the  bone  is  detached  firom  its  natural 
situation,  but  are  closed  in  by  the  orbital  plates  of  the  frontal 
bone,  and  completed  by  a  junction  with  the  cells  observed  in 
their  border.  At  the  posterior  margin  of  this  surface,  and  in 
the  middle  line,  is  a  slight  notch,  which  receives  the  ethmoid 
spine  of  the  sphenoid  bone. 

.  The  anterior  sur&ce  of  the  bone  presents  in  the  middle  the 
edge  of  the  perpendicular  or  nasal  lamella,  4 ;  at  the  sides  of 
this  are  narrow  grooves  which  separate  it  from  the  lateral  masses, 
and  form  the  upper  part  of  the  nasal  fossae ;  still  farther  out 
are  some  open  cellules,  which  when  the  bone  is  in  its  place 
are  closed  by  the  ascending  process  of  the  superior  maxillary 
bone. 

The  posterior  sur&ce  presents  also  in  the  middle  the  edge  of 
the  perpendicular  lamella,  then  the  grooved  posterior  maigins 
of  the  ethmoidal  turbinate  bones,  and  still  more  externally 
large  open  cellules  which  are  closed  by  the  sphenoid  bone  and 
its  turbinate  bones,  and  lower  down  by  the  head  of  the  palate 
bones. 

The  lateral  or  orbital  surfaces  are  smooth  and  plain,  5 ;  each 
is  formed  of  a  thin  plate  of  bone,  (lamella  plana ;  os  planum,) 
which  lies  in  the  inner  wall  of  the  orbits. 

182.  Thus  far  we  can  proceed  with  our  description  of  the  bone 
as  if  it  were  a  single  piece,  which  presented  several  aspects,  each 
requiring  to  be  noticed ;  but  when  we  look  at  it  firom  below  we 
find  it  expedient  to  consider  it  as  divisible  into  a  central  or 
median  plate,  and  two  lateral  parts  or  masses. 

The  inferior,  or  nasal  surface  of  the  bone,  is  of  considerable 
extent,  and  presents  in  the  middle  line  a  flat  plate  of  bone,  and 
two  lateral  masses  separated  from  it  by  a  narrow  interval :  these 
lateral  parts  are  formed  of  thin  plates,  enclosing  cellules,  which 
appear  so  complex  as  to  be  likened  by  some  persons  to  a  laby- 
rinth. The  descending  or  nasal  plate  (lamella  nasalis),  called 
also  the  perpendicular  plate,  though  it  firequently  inclines  to 
one  side,  forms  a  considerable  part  of  the  septum  nasi ;  it  is 
continuous  above  with  the  base  of  the  crista  galli,  as  already 


TURBINATE   BONES.  153 

stated  ;  below,  it  artieulates  with  the  vomer  and  the  triangular 
cartilage  of  the  nose ;  its  anterior  margin  joins  by  its  upper  part 
with  the  nasal  process  of  the  frontal  bone,  and  lower  down  sup* 
ports  the  ossa  nasi;  the  posterior  margin  articulates  with  the 
septum  sphenoidale.  This  plate  presents  a  number  of  grooves 
and  minute  canals,  leading  from  the  foramina  of  the  cribriform 
lamella,  for  the  transmission  of  the  olfactory  nerves:  in  the 
natural  condition  it  is  covered  by  the  pituitary  membrane. 

188.  Lateral  masses, — The  external  surface  of  each  of  these 
consists  of  a  thin,  smooth,  and  nearly  vertical  plate  of  bone,  5, 
{lamella  plana^  os  planum,)  which  closes  in  the  ethmoidal  cells, 
and  forms  a  considerable  part  of  the  inner  wall  of  the  orbit :  it 
articulates  above  with  the  orbital  plate  of  the  frontal  bone; 
below,  with  the  superior  maxilla  and  palate  bone;  in  front,  with 
the  OS  unguis ;  and  behind,  with  the  sphenoid.  At  its  anterior 
and  posterior  margins,  the  ethmoidal  cells  are  open  when  the  bone 
is  detached  from  its  connexions ;  in  the  former  situation  they 
are  closed  by  the  os  unguis ;  in  the  latter,  by  the  sphenoid 
spongy  bones.  In  its  upper  margin  are  two  grooves,  6,  7,  which 
are  formed  into  foramina  by  similar  indentations  in  the  frontal 
bones,  and  so  form  the  internal  orbital  foramina  (foramen  orbi- 
tarium  internum,  anterius  et  posteritis). 

1 84.  The  inner  surface  of  each  lateral  mass  forms  part  of  the 
external  wall  of  the  corresponding  nasal  fossa,  and  consists  of  a 
thin  osseous  plate,  connected  above  with  the  cribriform  lamella, 
from  which  it  hangs  down,  and  below  ends  in  a  free  margin, 
which  is  convoluted  a  little,  and  represents  the  middle  spongy 
bone.  At  its  upper  and  fore  part,  is  a  square,  flat,  but  rough 
sur&ce,  which  is  pierced  by  a  number  of  grooves,  leading  from 
the  foramina  of  the  cribriform  lamella ;  posteriorly  are .  placed 
two  thin  and  also  rough  osseous  plates,  curved  a  little,  so  as  to' 
represent  small  bivalve  shells,  from  which  circumstance  they  are 
called  ethmoidal  turbinate  bones ;  but  from  their  texture,  being 
cellular  and  porous  on  the  surface,  they  are  named  spongy  bones. 
Of  these,  the  first  or  upper  one,  8,  (concha  superior,)  which  is 
also  placed  farther  back,  is  very  small ;  by  the  curve  or  coil 
which  it  makes  it  arches  over,  and  forms  a  groove  or  channel 
(meatus  naris  superior):  this  is  of  small  extent  from,  before 
backwards,  not  being  more  than  half  that  of  the  ethmoid  bone ; 
it  communicates  with  the  posterior  ethmoidal  cells,  and  the 
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sphenoidal  sinuses.  Still  lower  down  is  another  osseous  la- 
mella, 9)  thin,  rough,  and  convoluted,  which  is  the  second  eth- 
moidal spongy  or  turbinate  bone.  Its  lower  margin  is  more 
rough  and  prominent  than  that  of  the  upper  one,  and  its  extent 
&om  before  backwards  nearly  double.  Beneath  this  is  a  groove 
or  channel  which  it  overhangs  so  as  to  form  the  second  meatus 
narisy  which  communicates  with  the  anterior  ethmoidal  cells  and 
the  frontal  sinuses. 

135.  The  osseous  rough  plate  here  described  gives  attach- 
ment by  its  outer  surface  to  a  number  of  osseous  lamellae,  thin 
and  delicate,  which  pass  across  the  space  between  it  and  the  la- 
mella plana,  dividing  it  into  a  number  of  cells  (ethmoidal). 
These  do  not  all  communicate :  they  are  separated  into  two 
sets  by  a  sort  of  transverse  partition,  the  posterior  being  small 
and  few  in  number — ^firom  four  to  five, — whilst  the  anterior, 
larger  and  more  numerous,  communicate  with  the  frontal  sinus. 
The  cellule,  10,  which  directly  communicates  with  the  middle 
meatus,  is  prolonged,  in  a  curved  direction,  upwards  and  for- 
wards, opening  by  a  small  aperture  into  the  anterior  ethmoidal 
cells,  and  by  another,  farther  on,  into  the  frontal  sinus ;  and, 
as  it  is  broad  below  and  tapering  above,  it  assumes  somewhat 
the  form  of  a  funnel,  and  hence  is  named  infundibulum. 

The  superior  border  of  each  lateral  mass  presents  some  in- 
complete cells,  before  noticed,  when  describing  the  cribriform 
plate  ;  the  inferior  gives  off  some  irregular  lamellse,  which  arti- 
culate with  the  side  of  the  maxillary  sinus  and  the  inferior  tur- 
binate bone ;  the  anterior  also  exhibits  some  incomplete  cells, 
which  are  closed  in  by  the  os  unguis  and  the  nasal  process  of  the 
superior  maxillary  bone. 

186.  Articulations. — The  ethmoid  articulates  with  thirteen 
bones — ^the  frontal,  the  sphenoid,  and  vomer,  two  nasal,  two 
ossa  unguis,  two  superior  maxillary,  two  palatal,  and  two  infe- 
rior spongy  bones. 

Developement.'^^  There  is  an  ossific  centre  in  each  lateral 
mass,  and  one  in  the  perpendicular  lamella. 

OSSA   TRIQUETRA. 

137.  Accidental,  or  supernumerary  bones,  are  not  unfre- 
quently  found  in  skulls.  From  their  form,  which  is  very  vari- 
able, they  are  sometimes  called  triquetra,  at  others,  triangularia. 
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or  ossa  Wormii,  &om  Wormius  the  anatombt,  who  is  said  to 
have  given  the  first  detailed  description  of  them.  They  are 
osseous  plates,  with  seriated  margins,  inserted,  as  it  were,  be- 
tween two  cranial  bones,  and  appearing  like  islets  placed  in  the 
sutures.  Their  most  ordinary  position  is  in  the  lambdoid  su- 
ture, next  in  the  sagittal,  seldom  if  ever  in  the  coronal,  never 
in  the  squamous.  The  superior  angle  of  the  occipital  bone 
sometimes  occurs  as  an  accessory  piece ;  so  does  the  anterior 
inferior  angle  of  the  parietal.  They  are  not  tbund  before  the 
sixth  or  eighth  month  after  birth ;  and,  whatever  varieties  of 
size  and  appearance  they  may  present,  the  principle  of  their 
formation  is  the  same  in  all  cases.  As  the  broad  bones  grow  by 
successive  deposits,  extending  from  their  central  points  towards 
the  margins,  whenever  the  natural  process  is  retarded  or  inter- 
rupted, the  mode  of  osseous  deposition  takes  a  new  direction,  a 
new  centre  is  established  in  the  layer  of  cartilage  between  the 
margins  of  the  bones,  and  therefore  in  the  situation  of  the  su- 
ture, &om  which  it  extends  outwards,  until  it  comes  into  contact 
with  the  margins  of  the  contiguous  bones,  with  which  it  becomes 
united  in  the  usual  way  by  suture. 

BONES   OP   THE    FACE. 

These,  as  above  stated  (Sect.  113),  are  fourteen  in  number. 
THE   SUPERIOR   MAXILLARY  BONE. 

138.    This    bone,   6g.    4.5,    (maxilla  *"'£■  «. 

superior,)  is  very  irregular  ;  it  presents  an 
external  convex  surface,  corresponding 
with  the  anterior  and  lateral  parts  of 
the  iace ;  another,  internal,  of  consider- 
able extent,  corresponding  with  the 
nasal  cavity ;  one,  superior,  smooth, 
and  inclined  inwards,  forming  the 
floor  of  the  orbit,  and  surmounted  inter- 
nally by  a  triangular  process,  forming  the 
side  of  the  nose  ;  lastly,  a  surface  which  projects  horizontally 
inwards,  to  form  the  arch  of  the  palate.  The  external  surface 
is  bounded  inferiorly  by  a  thick,  dependent  border  (alveolar), 
for  the  lodgment  of  the  teeth  ;  to  this,  as  to  a  common  point  of 
union,  all  the  other  parts  of  the  bone  may  be  referred. 
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139.  The  alveolar  border,  1,  thick,  semicircular,  convex 
externally,  concave  internally,  is  pierced  along  its  margin  by  a 
number  of  deep  pits  (^alveoli),  into  which  the  teeth  are  inserted. 
The  pits  or  sockets  vary  in  form  and  depth,  conforming  in  these 
particulars  to  the  roots  of  the  teeth  which  they  receive.  From 
this  border  the  external  side  ascends  upwards  to  the  margin  of 
the  orbit,  presenting  some  depressions  and  elevations ;  but  at 
its  fore-part  it  is  interrupted  and  excavated  so  as  to  present  a 
deeply  concave  margin,  2,  which,  with  a  similar  one  in  the  cor- 
responding bone,  forms  the  anterior  nares.  This  excavation  is 
surmounted  by  a  process,  3,  (ascending  or  nasal)  prolonged  as 
far  as  the  frontal  bone,  with  which  it  articulates.  The  external 
surface  of  this  process,  slightly  grooved,  gives  attachment  to  the 
orbicularis  palpebrarum  muscle  and  the  levator  labii  superioris 
alseque  nasi.  The  internal,  or  nasal  surface,  somewhat  concave, 
presents  a  rough  line,  running  from  before  backwards,  which 
articulates  with  the  inferior  spongy  bone ;  above  this  is  a  depres- 
sion corresponding  with  the  middle  meatus  of  the  nose,  and, 
towards  the  summit,  a  rough  surface,  which  closes  in  the  anterior 
ethmoidal  cells.  The  anterior  border  is  rough,  for  its  attach- 
ment to  the  nasal  bone ;  the  posterior  presents  a  well-marked 
groove,  4,  running  from  above  downwards,  and  a  little  back- 
wards with  a  slight  curve,  and  which  is  completed  into  a  canal 
by  a  similar  one  in  the  os  unguis,  for  the  lachrymal  sac. 

140.  The  part  of  the  external  surface  a  little  above  the  molar 
teeth,  is  elevated  into  a  rough  projection,  5,  (malar  eminence^) 
for  its  articulation  with  the  malar  bone.  Anterior  and  inferior  to 
this  is  observed  a  fossa,  6,  (fossa  canina,)  which  gives  attachment 
to  the  levator  anguli  oris.  Between  this  fossa  and  the  margin  of 
the  orbit  is  the  infra-orbital  foramen,  7,  which  transmits  the 
superior  maxillary  nerve.  A  little  above  the  sockets  of  the  in- 
cisor teeth  is  a  slight  depression,  8,  (myrtiform  fossa)  which  gives 
attachment  to  the  depressor  muscle  of  the  ala  of  the  nose.  Be- 
hind the  malar  tuberosity  the  surface  is  slightly  excavated,  and 
forms  part  of  the  zygomatic  fossa  ;  towards  the  posterior  border 
it  is  plain,  and  forms  one  side  of  the  spheno-maxillary  fissure  ; 
and,  at  its  junction  with  the  orbital  plate,  it  is  rounded  off  and 
leads  to  the  entrance  of  the  infra-orbital  canal.  This  surface  is 
pierced  by  a  number  of  foramina,  which  transmit  the  superior 
dental  nerves  ;   it  terminates  by  a  slight  tuberosity^  9,  which 
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projects  behind  the  last  molar  tooth.  The  inner  surface  of  its 
posterior  border  is  rough,  for  its  attachment  to  the  tuberosity  of 
the  palate  bone,  and  presents  also  a  slight  groove,  contributing 
to  the  formation  of  the  posterior  palatine  canal^  which  trans- 
mits the  descending  palatine  branches  from  Meckers  ganglion. 

From  the  upper  border  of  the  external  surface,  the  orbital 
plate,  10,  projects  inwards,  forming  the  floor  of  the  orbit  ;  its 
surface  ft  smooth,  being  merely  interrupted  by  the  groove  which 
leads  to  the  infra-orbital  canal ;  and  at  its  inner  and  fore  part 
near  the  lachrymal  groove  is  a  minute  depression,  which  gives 
origin  to  the  inferior  oblique  muscle  of  the  eye. 

141.  The  horizontal  or  palate  plate  of  the  bone  projects 
inwards,  forming  the  roof  of  the  mouth,  and  the  floor  of  the 
nares.  Its  nasal  surface  is  concave  from  side  to  side,  and 
smooth ;  externally  it  is  continuous  with  the  body  of  the  bone, 
internally  it  presents  a  rough  surface,  which  is  articulated  with 
the  corresponding  bone,  and  surmounted  by  a  ridge,  11,  which 
completes  the  septum  narium  by  articulating  with  the  vomer  and 
nasal  cartilage ;  in  front  it  is  prolonged  a  little,  so  as  to  form  a 
small  process,  12  (anterior  nasal  spine)  ;  beside  it  is  the  foramen, 
leading  into  the  anterior  palatine  canal,  which  lodges  the  naso- 
palatine ganglion.  The  inferior  surface  of  the  palate  plate  is 
rough,  arched,  and  overhangs  the  mouth. 

The  body  of  the  bone  is  hollowed  into  a  large  cavity,  Antrum 
Highmoriy  or  maxillare,  which  in  the  fresh  state  is  lined  by 
mucous  membrane  and  communicates  with  the  middle  meatus  of 
the  nose.  Its  oriflce  appears  of  great  size  in  the  dried  bone 
when  detached  from  its  connexions,  but  it  is  considerably 
diminished  when  the  contiguous  bones  are  in  their  natural  posi- 
tion, viz.  the  ethmoid,  the  inferior  turbinate,  and  the  palatal. 

142.  Articulations. — With  the  corresponding  bone ;  with  the 
frontal,  by  its  nasal  process ;  also  with  the  ethmoid  and  os 
nasi ;  with  the  palate  bone ;  with  the  malar,  by  the  malar  emi- 
nence ;  with  the  os  unguis,  the  vomer,  the  inferior  spongy  bone, 
and  the  nasal  cartilage. 

Attachments  of  muscles, — Proceeding  from  below  upwards ; 
— above  the  border  of  the  alveolar  arch,  the  buccinator,  and  the 
depressor  labii  superioris  alseque  nasi ;  to  the  canine  fossa,  the 
levator  anguli  oris,  and  the  compressor  nasi ;  to  the  margin  of 
the  orbit,  part  of  the  levator  labii  superioris  ;  to  the  nasal  pro- 
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cess,  the  orbicularis  palpebranim,  and  the  common  elevator  of 
the  lip  and  ala  of  the  nose  ;  and  just  within  the  orbit,  the  in* 
ferior  oblique  muscle  of  the  eye. 

Developement, — In  this  case  there  are  several  ossific  centres, 
-—one  in  the  nasal  process,  one  in  the  orbital,  one  in  the  body, 
and  one  or  two  in  the  palate  process.  If  the  growth  be  inter* 
rupted,  the  fore  part  of  the  alveolar  border  with  a  portion  of  the 
palatal  arch  may  remain  separate  from  the  rest  of  the  bone,  and 
represent  an  inter-maxillary  bone. 

THE  MALAR  BONE. 

143.  The  malar  bone  (os  malae),  common  to  the  face  and 
orbit,  forms  the  most  prominent  point  of  the  side  of  the  former, 
and  the  greater  part  of  the  outer  border  of  the  latter.  Its  form 
is  quadrangular.  The  facial  or  anterior  surface,  pierced  by  some 
foramina  for  small  vessels,  is  convex,  and  gives  attachment  to 
the  zygomatic  muscles  ; — the  posterior  overlays  the  zygomatic 
fossa,  and  is  rough  at  its  fore  part  for  its  articulation  with  the 
superior  maxillary  bone.  The  superior  surface,  smooth,  narrow, 
and  lunated,  extends  into  the  orbit,  and  articulates  with  the 
frontal,  sphenoid,  and  superior  maxillary  bones. 

The  superior  border  forms  the  outer  margin  of  the  orbit ;  the 
inferior  is  on  a  line  with  the  zygomatic  arch,  which  it  contributes 
to  form  ;  the  anterior  articulates  with  the  maxillary  bone  ;  the 
posterior,  curved,  gives  attachment  to  the  temporal  aponeurosis. 

Articulations. '•^li  articulates  with  the  frontal,  superior  maxil- 
lary, temporal,  and  sphenoid  bones. 

Attachments  of  muscles. — The  zygomatici,  to  its  anterior 
surface ;  the  masseter,  to  its  inferior  border ;  to  its  anterior 
angle,  part  of  the  levator  labii  superioris. 

Developement. — It  grows  from  a  single  ossific  point. 

THE   NASAL  BONES. 

144.  The  nasal  bones  (ossa  nasi),  situated  beneath  the  fron- 
tal bone,  and  between  the  ascending  processes  of  the  superior 
maxillary,  are  small,  and  irregularly  quadrilateral,  and  form 
what  is  called  the  "  bridge  "  of  the  nose.  They  are  thick  and 
narrow  in  their  upper  part,  but  gradually  become  wider  and 
thinner  lower  down.  The  anterior  surfiice  of  each,  concave  from 
above  downwards,  convex  from  side  to  side,  presents  a  minute 
vascular  foramen  ;    the  posterior,   or  nasal,  is  marked  by  the 


OS  UNGUIS — PALATB  BONE.  159 

passage  of  a  bninch  of  the  nasal  nerve  ;  the  superior  border 
articulates  with  the  frontal  bone ;  the  inferior  with  the  nasal 
cartilage ;  the  external  with  the  ascending  process  of  the  maxil- 
lary bone ;  the  internal  with  its  fellow  of  the  opposite  side,  and 
is  supported  by  the  nasal  spine  of  the  frontal  bone,  and  the 
perpendicular  plate  of  the  ethmoid. 

They  give  attachment  to  the  pyramidales  and  compressores 
nasi ;  and  are  developed  each  from  a  single  osseous  centre. 

OS   UNGUIS — OS   LACHRTMALE. 

145.  This  small  bone  is  named  ^^  ungual  ^^  from  a  resem- 
blance, if  not  in  form,  at  least  in  thinness  and  size,  to  a  finger- 
nail (unguis) ;  it  is  also  called  the  ^^  lachrymal ""  bone,  from  its 
presenting  a  groove  which,  with  a  similar  excavation  in  the  nasal 
process  of  the  superior  maxilla,  forms  the  lachrymal  groove. 
Placed  at  the  inner  and  anterior  part  of  the  orbit,  it  presents 
two  surfaces  and  four  borders;  its  external  or  orbital  surface, 
plain  in  the  greater  part  of  its  extent,  is  hollowed  anteriorly  by 
a  groove  which  runs  from  above  downwards,  and  contributes,  as 
above  stated,  to  lodge  the  lachrymal  sac.  Part  of  the  internal 
sur&ce,  which  is  rough,  corresponds  with  the  anterior  ethmoidal 
cells,  the  rest  with  the  middle  meatus  narium.  The  superior 
border  is  articulated  with  the  orbital  process  of  the  frontal  bone ; 
the  inferior  with  the  superior  maxillary  bone ;  and  where  it  dips 
down,  to  form  a  part  of  the  lachrymal  canal,  it  joins  the  inferior 
spongy  bone ;  anteriorly,  it  rests  on  the  nasal  processes  of  the 
superior  maxillary  bone,  and  posteriorly  on  the  os  planum  of 
the  ethmoid. 

It  is  developed  from  one  osseous  centre. 

THE    PALATE  BONE. 

146.  The  palate  bone,  fig.  46,  (os  palati,)  ^«-  ^^' 
wedged  in  between  the  superior  maxillary  and 
sphenoid  bones,  is  common  to  the  cavity  of 
the  mouth,  nares,  and  orbit.  In  its  form  this 
bone  somewhat  resembles  that  of  the  letter  l, 
one  part  being  horizontal,  the  other  vertical. 

147.  The  horizontal  or  palate  plate,  1,  of 
the  bone,  which  is  nearly  square,  and  forms  the 
back  part  of  the  roof  of  the  mouth  and  of  the 
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floor  of  the  nares,  articulates  anteriorly  with  the  palate  plate  of 
the  maxillary  bone ;  internally,  it  presents  a  rough  thick  border 
which  rises  up  into  a  ridge,  2,  which  joins  with  its  fellow  of  the 
opposite  side,  and  with  it  forms  a  groove  which  receives  the 
lower  border  of  the  vomer ;  externally  it  unites  at  right  angles 
with  the  vertical  portion  of  the  bone  ;  posteriorly  it  presents  a. 
thin  free  border,  forming  the  limit  of  the  hard  palate,  and  giving 
attachment  to  the  velum  or  soft  palate  which  projects  down- 
wards from  it ;  it  is  slightly  concave,  and  has  at  the  inner  angle 
a  pointed  process,  3  (the  palate  spine).  The  superior  surface 
of  this  plate  or  process  is  smooth,  and  forms  the  back  part  of 
the  floor  of  the  nasal  cavity :  the  inferior,  which  forms  part  of 
the  roof  of  the  mouth,  is  unequal,  and  marked  by  a  transverse 
ridge,  into  which  the  tendinous  fibres  of  the  circumflexus  palati 
muscle  are  inserted ;  it  presents  also  an  oval  foramen,  being  the 
inferior  termination  of  the  posterior  palatine  canal,  which  trans- 
mits the  large  descending  palatine  nerve  and  accompanying 
vessels ;  and  &rther  back,  another  of  smaller  size,  which  trans- 
mits the  middle  palatine  nerve. 

At  the  junction  of  the  horizontal  and  vertical  portions,  is 
situated  a  thick,  rough  tubercle,  4,  {tuberosity,  pyramidal pro' 
cess,)  projecting  downwards  and  backwards.  This  i3  marked 
by  three  vertical  grooves ;  the  two  lateral  ones  are  rough,  and 
receive  the  inferior  borders  of  the  pterygoid  plates  of  the  sphe- 
noid bone;  the  middle  one,  5,  smooth,  corresponds  witb  and 
completes  the  fossa  between  the  pterygoid  plates. 

148.  The  vertical  portion  of  the  bone  is  flat  and  thin ;  it 
presents  two  surfiices ;  the  internal  one  (nasal)  is  divided  into 
two  parts  by  a  transverse  ridge,  6,  which  articulates  with  the  in- 
ferior spongy  bone ;  the  space  below  the  ridge  forms  part  of  the 
inferior  meatus,  that  above  it  of  the  middle  meatus.  The  ex- 
ternal surfece,  rough  and  unequal,  fig.  47,  is  di- 
vided by  a  vertical  groove,  7,  which  is  completed  ^*g-  ^^' 
into  a  canal  (posterior  palatine  canal)  by  the 
maxillary  bone.  The  posterior  part  of  this  sur- 
face articulates  with  the  rough  border  and  nasal 
sur&ce  of  the  maxillary  bone ;  and  the  anterior, 
thin  and  scaly,  with  the  side  of  the  antrum. 

The  superior  border  of  the  vertical  portion  of 
the  palate  bone  presents  a  notch,  8,  forming  the 
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greater  part  of  a  foramen,  which  is  completed  by  the  sphenoid 
bone  when  the  parts  are  in  their  natural  position.  This  is 
called  the  spheno-palatine  foramen ;  and  outside  it  is  placed  the 
nervous  ganglion  of  the  same  name  (Meckers  ganglion).  This 
notch  divides  >the  border  of  the  bone  into  two  processes  or 
heads,  the  sphenoidal  and  the  orbital. 

149.  The  sphenoidal  process,  9,  smaller  and  not  so  promi- 
nent, presents  three  sur&ces,  of  which  one,  internal,  looks  to 
the  nasal  fossa ;  another,  external,  forms  a  small  part  of  the  zygo- 
matic fossa ;  and  the  third,  superior,  grooved  on  its  upper  sur- 
face, articulates  with  the  under  surfSsu^e  of  the  sphenoid  bone, 
and  with  it  forms  part  of  the  pterygo-palatine  canal. 

150.  The  orbital  process,  10,  inclines  outwards  and  forwards, 
and  has  five  surfaces,  two  of  which  are  free,  and  three  articu- 
lated ;  of  the  latter,  the  internal  one  rests  against  the  ethmoid 
bone,  and  covers  some  of  its  cellules ;  the  anterior,  11,  articu- 
lates with  the  superior  maxillary  bone ;  and  the  posterior,  12, 
(which  is  hollow)  with  the  sphenoid.  Of  the  non-articular  sur- 
feces,  one  superior,  13,  smooth  and  oblique,  forms  a  small  part 
of  the  floor  of  the  orbit ;  the  other,  external,  14,  looks  into  the 
zygomatic  fossa. 

Articulations.-^Wiili  the  corresponding  palate  bone;  with 
the  maxillary,  ethmoid,  sphenoid,  vomer,  and  inferior  spongy 
bone. 

Muscular  attachments. -^To  its  spine,  the  azygos  uvulse ;  to 
the  centre  groove  on  its  tuberosity,  a  small  part  of  the  internal 
pterygoid ;  and  to  the  transverse  ridge  on  the  palate  plate,  the 
aponeurosis  of  the  circumflexus  palati. 

Developement. — From  the  position  and  complex  relations  of 
this  bone,  its  mode  of  growth  is  difficult  to  be  determined.  It 
appears  at  first  like  a  single  osseous  plate  slightly  curved,  and 
produced  from  one  centre  of  ossification. 

THE    VOMER. 

161.  The  vomer,  so  called  from  its  resemblance  to  a  plough- 
share, is  flat,  irregularly  quadrilateral,  and  placed  vertically  be- 
tween the  nasal  fossae,  presenting  two  surfaces  and  four  borders. 
The  lateral  sur&ces  form  part  of  the  inner  wall  of  the  nasal 
fossae ;  the  superior  border,  thick  and  deeply  grooved,  receives 
the  rostrum  of  the  sphenoid  bone ;  the  margins  of  the  groove 
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ezputd  and  aie  articulated  with  two  small  lamellse  at  the  lOOts 
o(  the  pter^oid  processes  of  the  sphenoid  bone.  The  anterior 
bonier,  also  grooved,  presenU  two  portions,  into  one  of  which  is 
implanted  the  descending  plate  of  the  ethmoid,  and  into  the 
other  the  nasal  cartilage.  The  posterior  border,  dividing  the 
posterior  nares,  is  thin  and  unattached :  the  inferior  is  received 
into  the  fisBore  formed  b}r  the  palate  plates  of  the  superior 
maxillary  and  palate  bones.  It  is  developed  bom  a  single  oese- 
0118  centre. 

THE   INFERIOR   TURBINATE    BONE. 

15S.  The  inferior  turbinate,  or  *p<mg*/  bone,  (so  called  from 
its  texture  in  the  Utter  case,  in  the  former  from  some  resem- 
blance to  the  lateral  half  of  an  elongated  bivalve  shell,)  extends 
Irom  before  backwards,  along  the  side  of  the  nasal  ibssa : — it 
appears  as  if  appended  to  the  side  of  the  superior  maxillarj  and 
palate  bones.  It  is  slightly  convoluted,  and  presents  an  intei^ 
nal  convex  snr&ce,  projecting  into  the  nasal  fossa ;  and  an  ex- 
ternal concave  one,  which  arches  over  the  inierior  meatus.  Its 
superior  border  articolates  with  the  ascending  process  of  the 
maxillary  bone  before,  with  the  palate  bone  behind,  and  in  the 
centre  with  the  os  unguis ;  it  presents  also  a  hooked  process, 
which  curves  downwards  and  articulates  with  the  dde  of  the 
antrum  ;  the  inferior  border  is  &ee,  slightly  twisted,  and  depend- 
ent.    It  has  one  point  of  ossification. 

THE  INFERIOR   HAXILLART  BONE. 
153.    The  inferior   maxilla,  p.    ^^ 

fig.  48,  (os  marillte  inferior,)  is 
of  conddeiable  size,  and  forms  a 
laige  portion  of  the  sides  and 
fore  part  of  the  bee.  It  is  con- 
vex in  its  general  outline,  and 
shaped  srauewhat  like  a  hotse- 
ahoe.  It  is  nsnally  consideied 
as  divisible  into  a  middle  larger 
portion  —  its  body,  and  two  1 
branches  or  rami.  The  body,  I, 
is  placed  horizontally;  its  ex- 
ternal sorftce  is  convex,  and  ma^ed  at  the  middle  by  a  verti- 
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cal  line,  2,  indicating  the  original  division  of  the  bone  into  two 
lateral  parts,  and  thence  named  its  symphysis  On  each  side  of 
the  symphysis,  and  just  below  the  incisor  teeth,  is  a  superficial 
depression,  3,  (the  incisor  fossa^)  which  gives  origin  to  the 
levator  menti  muscle ;  and,  more  externally,  a  foramen^  4,  {fih- 
ramen  mentale,)  which  transmits  the  terminal  branches  of  the 
dental  nerve  and  artery.  A  raised  line  may  be  observed  to  ex- 
tend obliquely  upwards  and  outwards  from  near  the  symphysis 
to  the  anterior  border  of  the  ramus ;  it  is  named  the  external 
oblique  line,  5,  and  is  intended  to  give  attachment  to  muscles. 
The  internal  surface  of  the  body  of  the  bone  is  concave  in  its 
general  outline,  and  marked  at  its  centre  by  a  depression  cor- 
responding  with  the  symphysis ;  at  each  side  of  which  axe  two 
prominent  tubercles  placed  in  pairs,  one  above  the  other,  and 
affording  attachment, — ^the  upper  pair,  to  the  genio-hyo-glossi, 
and  the  lower  to  the  genio-hyoidei  muscles ;  beneath  these  are 
two  slight  depressions  for  the  digastric  muscles.  An  oblique 
prominent  line,  6,  (the  mylo-hyoidean  ridge^)  will  be  observed 
leading  from  the  lower  margin  upwards  and  outwards  to  the 
ramus ;  above  the  line  is  a  smooth  depression  for  the  sublingual 
gland,  and  beneath  it,  but  situated  more  externally,  is  another 
for  the  submaxillary  gland.  The  superior  border  of  the  body  is 
hoirizcmtal,  and  marked  by  notches,  corresponding  with  the  alve- 
oli, or  sockets  of  the  teeth.  The  inferior  border,  thicker  at  its 
anterior  than  at  its  posterior  part,  is  slightly  everted,  so  as  to 
project  somewhat  forwards. 

154.  The  branches,  7,  (rami,)  project  upwards  from  the  pos- 
terior extremity  of  the  body  of  the  bone,  with  which  they  form 
nesrly  a  right  angle  in  the  adult,  an  obtuse  one  in  in&ncy, — the 
'^  angle  ^'  of  the  jaw.  They  are  thinner  somewhat,  and  appear 
as  if  compressed.  The  external  surface  of  each  ramus  is  flat, 
and  marked  by  slight  inequalities ;  the  internal  surface  presents 
at  its  middle  a  foramen,  8,  (inferior  dental,)  leading  into  a 
canal  (dental)  contained  within  the  bone,  and  lodging  the  dental 
nerve  and  vessels.  Beneath  the  foramen,  a  slight  groove,  9, 
marks  the  passage  of  some  vessels  and  a  nerve,  the  rest  of  the 
surface  being  rough,  for  the  insertion  of  the  pterygoideus  inter- 
nus.  The  anterior  border  of  each  ramus  is  nearly  vertical  in  its 
direction,  and  terminates  in  a  pointed  extremity,  named  the 
coronoid  process,  10 ;  it  is  grooved  at  its  commencement,  for 

M  ^ 
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the  attachment  of  the  buccinator  muscle.  The  posterior  border 
is  also  almost  vertical  in  adults ;  but  in  children  and  edentulous 
subjects  it  departs  considerably  from  this  direction,  and  ap- 
proaches that  of  the  base  of  the  bone.  This  border  is  sur- 
mounted by  a  constricted  part,  11,  which  appears  as  if  com- 
pressed &om  before  backwards,  and  is  called  the  neck  of  the 
bone.  It  is  slightly  depressed  at  its  fore  part,  and  gives  inser- 
tion to  the  external  pterygoid  muscle.  Now  the  neck  supports 
the  articular  head  of  the  bone,  12,  (the  condyle,)  which  is  con- 
vex and  oblong,  its  greatest  diameter  being  from  without,  in- 
wards ;  the  direction  of  its  axis  is  oblique,  so  that,  if  prolonged, 
it  would  meet  with  that  of  its  fellow  of  the  opposite  side  at  the 
anterior  maigin  of  the  foramen  magnum.  The  interval  between 
the  condyle  and  the  coronoid  process,  deeply  excavated,  is  called 
the  sigmoid  notch,  and  if  viewed  when  the  bones  are  in  situ,  it 
will  be  found  to  form  a  complete  circle  with  the  arch  of  the 
zygoma. 

155.  Attachments  of  muscles. — To  the  incisor  fossa,  the  leva- 
tor menti ;  to  the  external  oblique  line,  the  depressor  labii  inferi- 
oris,  depressor  anguli  oris,  and  a  small  part  of  the  platisma 
myoides.  To  the  upper  tubercles  on  the  inner  surface  of  the 
symphysis,  the  genio-hyo-glossi ;  to  the  inferior  ones,  the  genio- 
hyoids;  to  the .  depression  beneath  these,  the  digastricus;  to 
the  internal  oblique  line,  the  mylo-hyoideus,  and  posteriorly  a 
small  part  of  the  superior  constrictor  of  the  pharynx.  To  the 
external  sur&ce  of  the  ramus,  the  masseter ;  to  the  lower  part 
of  the  inner  surface,  the  pterygoideus  intemus ;  to  the  neck  of 
the  condyle,  the  pterygoideus  extemus ;  to  the  coronoid  process, 
the  temporal. 

Dei?e/opemcw^.— The  growth  is  here  effected  from  two  osseous 
points,  one  in  each  lateral  half. 

OS  HYOIDES. 

166.  This  is  the  u-shaped  bone,  fig.  49,  ^'^S-^- 

so  named  from  some  resemblance  to  the 
Oreek  letter  v.  It  is  occasionally  called 
the  lingual  bone,  from  its  important  rela- 
tions with  the  tongue ;  it  is  situated  at  the 
base  of  the  tongue,  and  may  be  felt  be- 
tween the  chin  and  the  thyroid  cartilage.     It  consists  of  a  body. 
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two  comiia,  and  two  comicula.  The  body  or  central  piece,  1, 
is  small,  quadrilateral  in  its  form,  and  appearing  as  if  compressed 
fipom  before  backwards ;  hence  the  direction  of  its  plane  is  nearly 
vertical ;  but  the  great  comua  seem  as  if  compressed  fix)m  above 
downwards,  so  that  their  plane  appears  horizontal.  The  ante- 
rior surface  of  the  body  is  convex,  and  marked  at  the  middle  by 
a  vertical  line,  on  each  side  of  which  are  depressions  for  the 
attachment  of  muscles;  its  posterior  surfiice  is  concave,  and 
corresponds  with  the  epiglottis.  The  comua,  2,  project  back- 
wards, and  end  in  a  rounded  point.  The  comicula,  8,  short, 
irregularly  conical  in  their  form,  and  oblique  in  their  direction, 
are  placed  at  the  junction  of  the  body  with  the  cornua,  and  give 
attach^nent  to  the  stylo-hyoid  ligament;  they  continue  for  a 
long  time  movable,  as  the  cartilage  which  connects  them  remains 
unossified  to  an  advanced  period  of  life. 

157.  Attachments  of  muscles  and  ligaments, — The  stylo- 
hyoid ligaments,  to  the  comicula ;  the  thyro-hyoid,  to  the  cor- 
nua. The  anterior  surface  gives  attachment  to  the  stylo-hyoid, 
stemo-hyoid,  and  digastric  muscles  ;  the  superior  border,  to  the 
mylo-hyoid,  genio-hyoid,  genio-hyo-glossi,  lingualis,  hyo-glos- 
sus,  and  the  middle  constrictor  of  the  pharynx ;  its  lower  border, 
to  the  omo-hyoid  and  thyro-hyoid  muscles,  and  more  internally 
to  the  thyro-hyoid  membrane. 

THE    SUTURES. 

158.  The  bones  of  the  skull,  and  those  of  the  face,  are  joined 
together  by  seams  or  sutures.  The  cranial  sutures  are  com- 
monly said  to  be  five  in  number,  of  which  three  are  termed 
true,  as  the  margins  of  the  bones  are,  in  a  manner,  dove-tailed 
one  into  another ;  and  two  are  called  false,  or  squamous,  as  they 
merely  overlap  one  another,  like  the  scales  of  fishes.  The  true 
sutures  are,  the  coronal,  the  lambdoidal,  and  the  sagittal.  These 
names  are  obviously  ill-chosen ;  they  convey  no  notion  of  the 
position  which  the  sutures  occupy  in  the  skull  or  of  the  bones 
which  they  connect. 

159.  The  coronal  suture  (sutura  coronalis)  has  been  so  named 
from  being  situated  where  the  ancients  wore  their  garlands  (co- 
ronae).  It  connects  the  frontal  with  the  two  parietal  bones, 
and  hence  it  may  with  more  propriety  be  called  "  fronto-pari- 
etal.''^     It  commences  at  each  side  about  an  inch  behind  the 
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external  orbital  process  of  the  frontal  bone,  where  the  anterior 
inferior  angle  of  the  parietal  articulates  with  the  great  wing  of 
the  sphenoid  bone.  From  this  point  it  mounts  rather  obliquely 
up  towards  the  vertex,  having  an  inclination  backwards.  The 
dentations  are  better  marked  at  the  sides  than  at  the  summit  of 
the  head,  for  in  the  latter  situation  the  suture  approaches  some- 
what the  squamous  character,  to  allow  the  frontal  bone  to  over- 
lap the  parietal.  A  similar  change  takes  place  at  its  lower  part 
or  commencement,  with  this  diflference,  that  there  the  parietal 
bones  are  made  to  overlay  the  frontal. 

160.  The  lambdoid  suture  (sutura  lambdoidalis)  is  situated 
between  the  occipital  and  the  parietal  bones,  its  form  resembling 
somewhat  that  of  the  Greek  letter  A,  whence  its  name  has  been 
taken.  It  begins  at  each  side  on  a  line  with  the  posterior  infe- 
rior angle  of  the  parietal  bone,  and  thence  inclines  upwards  and 
forwards  to  the  point  at  which  the  two  parietal  bones  are  joined 
by  the  sagittal  suture.  It  thus  represents  two  sides  of  a  triangle. 
It  is  often  interrupted  by  accessory  osseous  deposits  (ossa  Wor- 
miana).  From  its  position  and  relation  this  suture  may  be 
named  *'  occipito-parietal.^ 

161.  The  sagittal  suture  (s.  sagittalis — sagitta,  an  arrow) 
extends  directly  backwards,  from  the  middle  of  the  coronal  to 
that  of  the  lambdoid  suture,  and  connects  the  two  parietal 
bones,  from  which  circumstance  it  may  be  called  the  "  inter- 
parietal ""  suture :  in  children,  and  occasionally  in  adults,  it  is 
prolonged  through  the  frontal  bone,  even  to  the  root  of  the  nose. 
The  serrated  appearance  of  the  sutures  is  perceptible  only  on 
the  external  surfece  of  the  bones ;  the  internal  surfece,  or  table 
of  each,  as  it  is  called,  being  merely  in  apposition  with  the  con- 
tiguous bone. 

The  line  of  union  between  the  occipital  and  the  temporal 
bone  at  each  side  used  to  be  considered  as  a  continuation  of  the 
lambdoid  suture,  or  as  an  appendix  to  it,  and  was  accordingly 
named  additamentum  sutura  lambdoidalis.  It  may,  however, 
be  named  temporo-occipital^  as  it  connects  the  mastoid  and  pe- 
trous parts  of  the  temporal  bone  with  the  occipital — principally 
its  basilar  and  condyloid  portions.  In  this  suture  there  are  no 
regular  dentations ;  in  a  great  part  of  its  extent  the  margins  of 
the  bones  are  merely  in  apposition. 

162.  The  squamous  sutures  (suturse  squamosae)  are  arched, 
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and  mark  the  junction  of  the  lower  borders  of  the  parietal  bones 
with  the  squamous  parts  of  the  temporal,  their  edges  being  so 
bevelled  off  as  to  allow  the  latter  to  overlay  the  former.  At  the 
point  of  junction  between  the  squamous  and  mastoid  parts  of 
the  temporal  bone,  the  true  squamous  suture  ceases ;  but  from 
thence  a  short  suture  runs  backwards  to  the  lambdoid,  connect- 
ing the  mastoid  part  of  the  temporal  with  the  postero-inferior 
angle  of  the  parietal.  This  is  termed  additamentum  sutune 
squamosa : — ^both  together  form  the  "  temporo-parietal ''  su- 
ture. 

The  line  of  direction  of  the  sutures  (particularly  the  lamb- 
doid and  sagittal)  is  not  unfrequently  interrupted  by  additional 
bones,  inserted  between  those  hitherto  enumerated.  These, 
from  being  sometimes  of  a  triangular  form,  are  called  ossa  tri- 
quetral and  also  ossa  Wormiana, 

163.  The  cranial  bones  are  joined  to  those  of  the  face  by 
sutures,  which  are  common  to  both  sets  of  bones.  The  trans^ 
verse  suture,  observable  at  the  root  of  the  nose,  extends  across 
the  orbits,  and  connects  the  frontal  with  the  nasal,  superior 
maxillary,  ossa  unguis,  ethmoid,  sphenoid,  and  malar  bones. 
The  zygomatic  sutures  are  very  short;  they  are  directed 
obliquely  downwards  and  backwards,  and  join  the  zygomatic 
processes  of  the  temporal  with  the  malar  bones.  The  ethmoid 
suture  surrounds  the  bone  of  the  same  name;  so  does  the 
sphenoid  ;  they  are  necessarily  complex  in  consequence  of 
the  many  relations  of  these  bones.  The  lines  of  connexion 
between  the  nasal  and  maxillary  bones,  though  sufficiently 
marked,  have  not  received  particular  names ;  but  those  ob- 
servable between  the  horizontal  lamellae  of  the  latter,  and  those 
of  the  palate  bones,  may  be  termed  the  palato-maxillary  su- 
tures. 

REMARKS   ON   THE    GENERAL    CONFORMATION 

OF    THE    SKULL. 

1 64.  After  having  described^  in  detful^  the  separate  bones  of  the 
head  and  face^  it  becomes  necessary  to  review  them  collectively. 
The  description  of  these  bones  forms  the  most  difficult  part  of  human, 
as  well  as  of  comparative  osteology,  as  they  are  the  most  complex  in 
the  whole  skeleton ;  but  a  correct  knowledge  of  them  is  indispensable, 
in  consequence  of  the  many  important  parts  which  they  serve  to  sus- 
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t^  and  enclose ;  viz.  the  cerebral  moBB,  with  its  Berres  and  Tessels  ; 
the  organs  of  nght,  hearing,  emell,  and  taste ;  part  of  those  of  masti- 
cation and  d^lutition,  as  well  as  of  voice.  To  &cilitat«  the  deecrip- 
tioQ  of  the  numerous  eminences,  depressions,  cavities,  and  foramina  of 
the  skull,  anatomists  examine  successivelf  its  external  and  internal 
Burface :  the  former  may  be  considered  as  divisible  into  five  regions, 
three  being  somewhat  of  an  oval  figure,  and  situated,  one  superiorly, 
another  at  the  base,  the  third  in  front,  including  the  iace ;  the  others 
comprise  the  lateral  parts,  and  are  somewhat  flat  and  triangular. 

1 65.  The  auperior  re^on  extends  from  the  frontal  eminences  to  the 
occipital  protuberance,  and,  transversely,  fiom  one  temporal  ridge  to 
the  other ;  it  thus  includes  the  upper  broad  part  of  the  &ontal,  almost 
all  the  parietal,  and  the  superior  third  of  the  occipital  bone,  which  to- 
gether form  the  vaulted  arch  of  the  skiill.  It  is  divided  into  two  sym~ 
metrical  parts  by  the  sagittal  suture  and  its  continuation  when  it 
exists ;  it  presents  no  aperture  or  other  inequality  deserving  of  par- 
Ucular  notice ;  it  is  covered  by  the  common  integument  and  occipito- 
frontalis  muscle,  on  which  ramify  bnmches  of  the  temporal,  oceipital, 
and  auricular  arteries,  as  well  as  filaments  of  nerves  from  the  frontal 
branches  of  the  fifth  and  portio  dura,  and  also  from  the  ocdfdtal 
nerve. 

166.  The  inferior  repton  fig 
50,  also  oval  m  tts  outhne  Is  the 
most  complex  of  all  as  it  mcludes 
the  entire  base  of  the  skull  extend 
ing  from  the  mcisor  teeth  to  the 
occipital  protuberance  and  trans- 
versely, from  the  mastoid  process 
and  dental  arch  on  one  aide  to  the 
corresponding  points  on  the  other 
It  may  be  considered  as  divisible 
into  three  parts  Of  these  one 
corresponds  with  the  extent  of  the 
arch  of  the  palate  it  is  divided  mto 
two  parts,  by  a  Ime  1  extendmg 
from  befiire  backwards  and  mark 
ing  the  jimction  of  the  palate  pro- 
cesses of  the  superior  maxillary  and 
palate  bones ;  this  is  intersected  by  another,  Z,  running  transversely 
between  each  palate  bone  and  the  corre^nding  maxillary  bone.  An- 
teriorly, and  in  the  middle  line,  is  a  foramen,  8,  (the  antericr  pala- 
line,)  which  in  the  floor  of  the  nares  is  double,  but  becomes  suigle 
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inferiorly^  and  transmits  the  naso-palatine  nerve ;  posteriorly,  on  each 
side,  and  at  the  base  of  the  alveolar  border,  is  another  foramen,  4, 
{posterior  palatine,)  for  the  posterior  palatine  nerves  and  artery. 
The  middle,  or  guttural  region,  is  bounded  at  each  side  by  a  line  ex- 
tended from  the  pterygoid  process,  5,  as  far  as  the  mastoid  process,  6, 
thus  including  the  posterior  aperture  of  the  nares,  and  the  central  part 
of  the  base  of  the  skull.  In  the  centre  is  situated  the  basilar  pro- 
cess, 7,  of  the  occipital  bone,  marked  by  slight  inequalities,  for  the 
attachment  of  muscles,  and  towards  its  posterior  extremity  the  an- 
terior condyloid  foramina,  v^hich  transmit  the  ninth  pair  of  nerves. 
On  each  side  is  the  pars  petrosa,  8,  of  the  temporal  bone,  in  v^hich 
may  be  observed  the  styloid  and  vaginal  processes ;  more  posteriorly 
is  the  jugular  fossa,  which  is  completed  into  a  foramen,  9,  (Jbramen 
iacerum  posterivs  basis  cranii,)  by  the  border  of  the  occipital  bone. 
This  is  divided  into  two  parts  by  a  spicula  of  bone,  or  a  fibrous 
band,  the  internal  and  anterior  one  serving  to  transmit  the  glosso- 
pharyngeal, par  vagum,  and  spinal  accessory  nerves;  the  other  the 
jugular  vein.  Between  the  apex  of  the  pars  petrosa,  and  the  side 
of  the  basilar  process,  and  the  body  of  the  sphenoid  bone,  is  the 
foramen  Utcerum  anterius  basis  cranii,  10,  which  is  closed  in&riorly 
by  a  thin  plate  of  cartilage :  across  its  area,  as  viewed  at  its  upper  or 
cerebral  aspect,  runs  the  internal  carotid  artery  in  its  passage  from  the 
carotid  canal  in  the  temporal  bone  to  the  side  of  the  sphenoid,  and 
also  the  Vidian  nerve,  after  it  has  passed  backwards  through  the  ptery- 
goid foramen,  and  is  proceeding  to  reach  the  groove  in  the  upper  sur- 
face of  the  pars  petrosa.  Between  the  contiguous  margins  of  the 
pars  petrosa  and  the  great  ala  of  the  sphenoid  bone  is  a  groove, 
which  leads  backwards  and  outwards,  and  lodges  the  cartilaginous 
part  of  the  Eustachian  tube ;  and  above  the  osseous  part  of  that  tube, 
and  separated  from  it  by  a  thin  lamella  of  bone,  is  the  orifice  of  the 
canal  which  transmits  the  tensor  tympani  muscle.  The  foramina  of 
this  region,  taken  in  their  order,  from  within  outwards  and  backwards, 
are,  the  foramen  ovale,  11,  foramen  spinosum,  12,  foramen  caroticiun, 

13,  and  stylo-mastoideum,  17. 

.  The  anterior  part  of  this  region  is  contmuous  with  the  posterior 
aperture  of  the  nares,  which  is  divided  into  two  parts  by  the  vomer, 

14.  It  is  bounded  above  by  the  body  of  the  sphenoid  bone,  below  by 
the  palate  plates  of  the  ossa  palati,  and  on  the  sides  by  the  pterygoid 
processes.  The  pterygoid  groove,  in  each  of  these  processes,  is  com- 
pleted inferiorly  by  the  pyramidal  process  of  the  palate  bone ;  near  its 
junction  with  the  body  of  the  bone  is  the  scaphoid  fossa,  for  the  origin 
of  the  circumflexus  palati;  and  at  its  inferior  termination  is  the 
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hamular  process^  round  which  the  tendon  of  that  muscle  is  reflected. 
Between  the  base  of  this  process  and  the  posterior  palatine  foramen  is 
situated  a  smaller  foramen,  leading  down  from  the  posterior  palatine 
canal^  and  which  transmits  the  middle  palatine  nerve. 

The  posterior  part  of  the  inferior  region  includes  all  that  is  situated 
between  the  occipital  protuberance  and  a  line  connecting  the  mastoid 
processes.  It  is  divided  into  two  lateral  parts  by  a  ridge^  extending  to 
the  foramen  magnum  from  the  occipital  protuberance^  from  which  two 
rough  curved  lines  branch  outwards^  giving  attachment  to  muscles ;  so 
does  the  space  between  the  lines,  and  that  between  the  inferior  one 
and  the  foramen  magnum.  At  the  margin  of  the  foramen,  but  nearer 
to  its  anterior  termination,  are  the  condyles,  15,  of  the  occipital  bone 
which  articulate  with  the  first  vertebra ;  behind  each  is  a  depression, 
16,  (c(mdyloid  fosaay)  and  usually  a  foramen  {posterior  coridyloid  fora- 
men), which  transmits  a  small  vein  and  artery.  Before  and  a  little 
to  the  outer  side  of  each,  in  a  spot  also  retiring  and  depressed,  is  the 
opening  of  the  anterior  condyloid  foramen,  which  looks  obliquely  out- 
wards and  forwards,  and  transmits  the  lingual  nerve. 

1 67.  The  anterior  region  of  the  skull  is  of  an  oval  form,  and  ex- 
tends from  the  frontal  eminences  to  the  chin,  and  from  the  external 
border  of  the  orbit  and  ramus  of  the  jaw,  on  one  side,  to  the  corre- 
sponding points  on  the  other,  so  as  to  include  the  whole  of  the  face. 
The  eminences,  depressions,  fossse,  and  foramina,  observable  in  this 
region,  are  as  follow,  viz.  the  irontal  eminences,  more  or  less  prominent 
in  different  individuals,  bounded  inferiorly  by  two  slight  depressions, 
which  separate  them  from  the  superciliary  ridges ;  these  curve  out- 
wards, from  the  nasal  process  of  the  frontal  bone.  Beneath  the  super- 
ciliary ridge,  on  each  side,  is  the  margin  of  the  orbit,  marked  at  its 
inner  tlurd  by  a  groove,  or  a  foramen,  which  transmits  the  frontal 
nerve  and  supra-orbital  artery ;  and  also  by  a  slight  depression,  which 
gives  attachment  to  the  cartilaginous  pulley  of  the  trochlearis  muscle. 
At  an  interval  corresponding  with  the  breadth  of  the  orbit  is  another 
ridge,  forming  its  inferior  margin ;  under  which  is  situated  the  infra- 
orbital foramen,  for  the  passage  of  the  superior  maxillary  nerve ;  and 
still  lower  down,  the  fossa  canina,  which  gives  attachment  to  the  le- 
vator anguli  oris  muscle ;  it  is  bounded  below  by  the  alveolar  border 
of  the  upper  jaw,  and  surmounted  by  the  Tnalar  tuberosity.  To- 
wards the  middle  line,  and  corresponding  with  the  interval  between 
the  orbits,  is  the  nasal  eminence  of  the  frontal  bone,  which  is  promi- 
nent in  proportion  to  the  developement  of  the  frontal  sinuses  over 
which  it  is   situated.     This  is  bounded  by   the  transverse  suture, 
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markiiig  the  root  of  the  nose.  Beneath  the  nasals  and  between  the 
contiguous  borders  of  the  superior  maxillary  bones^  is  a  triangular 
opening  which  leads  into  the  nasal  fossss;  it  is  broad  below^  and 
there  its  edge  is  surmounted  by  a  prominent  process^  the  nasal  spine. 
Laterally  it  presents  two  sharp  curved  borders^  which  gradually  incline 
inwards  as  they  ascend  to  the  nasal  bones^  so  as  to  narrow  it  somewhat. 
Below  the  nasal  aperture  is  a  slight  depression  (myrtiform  fossa)^  at 
each  side  of  the  middle  line  over  the  alveolus  of  the  second  incisor 
tooth.  Farther  down  is  the  transverse  rima  of  the  mouthy  between 
the  alveolar  borders  of  the  jaws.  In  the  inferior  maxillary  bone^  be- 
sides some  muscular  impressions^  is  the  mental  foramen^  which  trans- 
mits the  terminal  branches  of  the  dental  nerve  and  artery. 

168.  The  two  lateral  regions  of  the  skull  are  somewhat  of  a  trian- 
gular figure^  the  apex  of  the  triangle  being  at  the  angle  of  the  lower 
jaw^  the  base  at  the  temporal  ridge^  and  the  sides  formed  by  two  lines 
drawn^  one  upwards  and  forwards^  over  the  external  orbital  process^ 
the  other  upwards  and  backwards^  over  the  mastoid  process.  In  con- 
sequence of  the  great  irregularity  of  the  surface^  it  is  necessary  to  sub- 
divide each  of  these  regions  into  three ;  the  part  above  the  zygoma 
being  called  the  temporal  region  or  fossa^  that  beneath  it  the  zygo- 
matic^ the  remainder  being  named  the  mastoid. 

The  temporal  region^  or  fossa^  being  bounded  by  the  temporal  ridge 
above^  and  by  the  zygomatic  arch  below^  is  of  a  semicircular  form> 
and  extends  from  the  external  angular  process  of  the  frontal  bone  to 
the  base  of  the  mastoid  process.  It  is  filled  up  by  the  temporal 
nuiscle^  lodges  the  deep  temporal  vessels  and  nerves^  and  is  formed  by 
the  temporal^  parietal^  frontal^  sphenoid^  and  malar  bones. 

The  magtoid  region  is  bounded  before  by  the  transverse  root  of  the 
zygoma^  above  by  the  horizontal  one  and  the  additamentum  suturse- 
squamos®^  behind  and  uiferiorly  by  the  additamentum  sutured  laihb- 
doidalis.  Proceeding  from  behind  forwards^  we  observe  the  mastoid 
foramen^  the  process  of  the  same  name ;  anterior  to  which  is  the  aper- 
ture of  the  meatus  auditorius  extemus^  which  is  circular  in  young 
subjects  and  somewhat  oval  in  adults^  the  greatest  diameter  being 
from  above  downwards.  The  osseous  tube  continuous^  externally^ 
with  the  fibro-cartilage  of  the  ear^  and  bounded^  internally^  by  the 
membrana  tympanic  is  directed^  obliquely^  forwards  and  inwards^  and 
is  somewhat  broader  at  its  extremities  than  in  the  middle.  Anterior 
to  the  meatus  is  the  glenoid  fossa^  which  is  bounded  before  by  the 
transverse  root  of  the  zygoma^  behind  by  the  meatus^  and  internally 
by  the  spinous  process  of  the  sphenoid  bone.     It  is  divided  into  two 
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parts  by  a  transverse  fissure  i^jmura  Glasseri),  the  anterior  portion 
being  smooth,  for  its  articulation  with  the  condyle  of  the  lower  jaw ; 
the  posterior^  roughs  lodges  part  of  the  parotid  gland.  This  fissure 
gives  entrance  to  the  laxator  tympani  muscle  and  a  small  artery^  and 
transmits  outwards  the  chorda  tympani  nerve. 

The  zygomatic  region^  situated  deeply  behind  and  beneath  the  orbit^ 
is  bounded  before  by  the  convex  part  of  the  superior  maxillary  bone^ 
and  is  enclosed  between  the  zygoma  and  the  pterygoid  process.  The 
posterior  surface  of  the  maxillary  bone  is  pierced  by  some  small  fora- 
mina^ opening  into  canals^  for  the  transmission  of  the  superior  dental 
nerves.  Between  the  superior  border  of  this  bone^  and  the  great  ala 
of  the  sphenoid^  is  a  fissure  (spheno-maxiUaty),  which  is  directed 
forwards  and  outwards^  and  communicates  with  the  orbit ;  and  be- 
tween its  posterior  border  and  the  pterygoid  process  is  another  {pterygo- 
maxiUary),  whose  direction  is  vertical.  The  angle  formed  by  the 
union  of  these  fissures  constitutes  the  spheno^maxiUaiy  /bsaa,  which 
is  situated  before  the  base  of  the  pterygoid  process^  behind  the  summit, 
or  posterior  termination,  of  the  orbit,  and  immediately  external  to  the 
nasal  fossae,  firom  which  it  is  separated  by  the  perpendicular  plate  of 
the  palate  bone.  Into  this  narrow  spot  five  foramina  open,  viz.  the 
foramen  rotundum,  which  gives  passage  to  the  second  branch  of  the 
fifth  pair ;  the  foramen  pterygoideum,  to  the  Vidian  or  pterygoid 
nerve  and  artery ;  the  pterygo-palatine,  to  a  small  artery  of  the  same 
name  (sometimes  called  also  the  superior  pharyngeal)  ;  the  posterior 
palatine  foramen,  leading  to  the  canal  of  the  same  name ;  and  the 
spheno-palatine,  which  transmits  the  spheno-palatine  nerve  and 
artery. 

169.  The  internal  surface  of  the  skull  may  be  divided  into  its  arch 
and  its  base.  The  arch  extends  from  the  base  of  the  perpendicular 
part  of  the  firontal  bone,  as  far  as  the  transverse  ridge  on  the  inner 
sur&ce  of  the  occipital  bone.  Along  the  middle  line,  and  correspond- 
ing with  the  direction  of  the  sagittal  suture,  is  a  shallow  groove, 
marking  the  course  of  the  superior  longitudinal  sinus.  Several  slight 
irregular  depressions  may  also  be  observed,  for  the  cerebral  convolu- 
tions, and  some  tortuous  lines  for  the  branches  of  the  meningeal 
artery ;  and  in  many  cases  irregular  depressions  over  the  points  occu- 
pied by  glandulffi  Pacchioni.  The  surface  is  more  or  less  depressed  so 
as  to  form  fossae  at  the  points  corresponding  with  the  frontal  and 
parietal  eminences,  and  also  above  the  internal  occipital  ridge,  where 
the  posterior  lobes  of  the  brain  are  lodged. 

170.  The  base  of  the  skull  presents  the  several  eminences,  depres- 
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sions^  and  foramina^  which  have  been  already  enumerated  in  the  de- 
scription of  the  separate  bones.  Three  fossse  may  be  observed  at  each 
side^  differing  in  size  and  depth. 

The  anterior  fosm,  formed  by  the  orbital  plate  of  the  frontal  bone 
and  the  smaller  wing  of  the  sphenoid^  serves  to  support  the  anterior 
lobe  of  the  brain :  it  is  marked  by  eminences  and  depressions  corre- 
sponding with  the  cerebral  convolutions  and  sulci ;  and^  posteriorly^ 
by  a  transverse  line^  indicating  the  junction  of  the  bones  just  men- 
tioned. 

The  middle  fossa,  formed  by  the  great  ala  of  the  sphenoid^  the 
squamous  part  of  the  temporal^  and  the  anterior  surface  of  the  pars 
petrosa^  lodges  the  middle  lobe  of  the  brain.  It  is  marked  by  linear 
impressions  for  the  meningeal  artery^  and  by  shallow  pits  for  the 
cerebral  convolutions ;  anteriorly  it  opens  into  the  orbit  by  the  sphe- 
noidal fissure^  sometimes  called  foramen  lacerum  anterius  to  distin- 
guish it  from  those  placed  farther  back^  and  already  noticed ;  it  trans- 
mits the  thirds  the  fourth^  and  the  sixth  nerves^  together  with  the 
ophthalmic  branch  of  the  fifth  and  the  ophthalmic  vein.  Behind  this 
is  situated  the  foramen  rotimdum  for  the  second  branch  of  the  fifths 
the  foramen  ovale  for  the  thirds  and^  lastly^  the  foramen  spinosum  for 
the  middle  meningeal  artery.  Where  the  summit  of  the  pars  petrosa 
approaches  the  body  of  the  sphenoid  bone^  there  the  internal  orifice  of 
the  carotid  canal  opens.  On  the  anterior  surface  of  the  pars  petrosa^ 
and  directed  obliquely  backwards^  there  is  a  slight  groove^  leading  to 
the  hiatus  Fallopii^  and  transmitting  the  Vidian  nerve. 

The  posteri(yr  fossa,  deeper  and  broader  than  the  others^  ^ves  lodg- 
ment to  the  lateral  lobes  of  the  cerebellum.  In  the  posterior  surface 
of  the  pars  petrosa^  which  forms  the  boundary  of  this  fossa^  may  be 
observed  the  internal  auditory  foramen^  and^  within  a  few  lines  of  it^ 
a  triangular  fissure^  which  opens  into  the  aqussductus  vestibuli^  and 
towards  its  inferior  margin  part  of  the  groove  for  the  lateral  sinus^ 
which  leads  down  to  the  foramen  lacerum  posterius.  Aloiig  the  mid- 
dle line^  and  taking  the  parts  situated  in  the  base  of  the  skull  fix>m 
before  backwards,  we  observe  the  crista  galli  of  the  ethmoid  bone^  and 
on  each  side  the  cribriform  lamella  of  that  bone;  farther  back^  a 
slightly  depressed  surface^  which  supports  the  commissure  of  the  optic 
nerves ;  and  on  each  side  the  optic  foramina.  Behind  this  is  the 
pituitary  fossa^  situated  on  the  body  of  the  sphenoid  bone^  bounded 
before  and  behind  by  the  clinoid  processes.  Leading  downwards  and 
backwards  from  these  is  the  basilar  groove^  which  supports  the  pons 
Varolii  and  medulla  oblongata^  and  terminates  at  the  foramen  mag- 
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num :  at  each  side  of  this  foramen  are  the  condyloid  foramina^  and 
behind  it  a  crista^  leading  upwards  to  the  occipital  ridge^  and  giving 
attachment  to  the  fidx  oerebeUi. 

The  Orbits. 

17 !•  The  form  of  the  orbits  is  that  of  a  quadrilateral  pyramid, 
whose  base  is  directed  forwards  and  outwards,  and  apex  backwards 
and  inwards,  so  that  if  their  axes  were  prolonged  backwards  they 
would  decussate  on  the  body  of  the  sphenoid  bone. 

The  roqfo£  each  orbit  fonns  part  of  the  floor  for  the  brain;  it  is 
concave,  and  composed  of  the  orbital  process  of  the  frontal,  and  the 
smaller  wing  of  the  sphenoid  bone :  at  its  anterior  and  inner  border 
may  be  observed  a  depression  for  the  attachment  of  the  pulley  of  the 
trochlearis  muscle ;  externally,  and  immediately  within  the  mar^  of 
the  orbit,  a  shallow  depression  for  the  lachrymal  gland ;  at  the  ante- 
rior border,  a  groove,  sometimes  a  foramen,  which  transmits  the  supra- 
orbital or  frontal  nerve  and  artery ;  and  posteriorly,  at  the  apex  of  the 
cavity,  the  optic  foramen,  transmitting  the  optic  nerve  and  ophthalmic 
artery.  The  floor  forms  the  roof  of  the  maxillary  sinus :  it  consists  of 
the  orbital  processes  of  the  malar  and  maxillary  bones,  and  of  the 
small  portion  of  the  palate  bone  which  rests  on  the  latter;  towards 
the  inner  and  anterior  border,  near  the  lachrymal^  canal,  may  be  ob- 
served a  slight  roughness,  for  the  attachment  of  the  obliquus  inferior 
muscle ;  posteriorly,  a  groove,  terminating  in  the  infra-orbital  canal, 
which  runs  nearly  horizontally  forwards.  The  imieir  nde  or  wall  of 
the  orbit  runs  directly  backwards,  being  parallel  with  the  correspond- 
ing side  of  the  other  orbit^  and  is  composed  of  the  ascending  process 
of  the  maxillary  bone,  the  os  unguis,  the  os  planum  of  the  ethmoid, 
and  part  of  the  body  of  the  sphenoid  bone.  Near  the  anterior  border 
ii  situated  the  lachrymal  cancU,  which  is  .fi>nned,  for  the  most  part, 
between  the  ascending  process  and  body  of  the  maxillary  haue,  ibe 
remainder  being  made  up  by  the  groove  in  the  os  unguis,  and  a  small 
process  of  the  inferior  spongy  bone ;  this  canal,  a  little  expanded  at  its 
extremities,  is  directed  dowuwaids,  backwards,  and  a  little  outwards* 
The  outer  side  of  the  orbit,  composed  of  the  orbital  plates  of  the  malar 
and  sphenoid  bones,  presents  some  minute  foramina,  which  transmit 
small  nerves  from  the  orbit  to  the  temporal  fossa. 

The  superior  internal  an^le,  formed  by  the  junction  of  the  orUtal 
process  of  the  frontal  bone  with  the  os  unguis  and  os  planum,  presents 
two  foramina  (/bramen  arbitale  internum,  anterius,  et  posterity), 
which  give  transmission,  the  anterior  to  the  nasal  twig  of  the  ophthal- 
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mic  nerve,  the  posterior  to  the  ethmoidal  artery.  The  internal  in- 
ferwr  angk  is  rounded  off  ao  aa  to  be  scarcely  recognised ;  it  is  formed 
by  the  union  of  the  os  unguis  and  oa  planum  with  the  orbital  plates  of 
the  supeiior  maxillary  and  palate  bonea.  In  the  external  tuperior 
angle,  formed  by  the  malar,  frontal,  and  sphenoid  bones,  ia  obaerred 
the  sphenoidal  fissure,  of  a  triangular  form,  aituated  obliquely,  its  base 
being  internal  and  inferior,  the  apex  external  and  8up«ior.  In  the 
inferior  external  anffk,  formed  by  the  malar,  the  great  ala  of  the 
sphenoid,  the  maxillary,  and  palate  bonea,  ia  aituated  the  spheno- 
uiaxillary  fissure,  inclined  at  an  angle  with  the  former,  and  commimi- 
cating  with  it,  but  of  a  diiferent  form,  being  broad  at  its  extremities, 
and  nanow  at  the  centre. 

17S.  The  anterior  extremity,  or  bate,  of  the  orbit,  is  directed  out- 
wards and  forwards ;  and,  aa  if  to  provide  for  a  &ee  range  of  latertd 
vision,  the  external  wall  retreats  in  some  degree,  and  does  not  extend 
as  fer  forward  as  the  internal.  The  inner  termination  of  the  caTity, 
representing  the  summit  of  a  pyramid,  to  which  it  has  been  likened, 
corresponds  with  the  optic  foramen.  In  each  orbit,  parts  of  seven 
bonea  are  obaerred,  viz.  the  irontal,  ethmoid,  sphenoid,  oa  unguis, 
malar,  maxillary,  and  palate  bones ;  but  as  three  of  these,  viz.  the 
ethmoid,  sphenoid,  and  frontal,  are  common  to  both,  there  axe  only 
,  eleven  bonea  for  the  two  orbits. 

The  Nasal  Fossa. 

17S.  These  fossre,  fig.  51,  Fig.  51. 

are  tvro  cavities,  placed  one 
at  each  side  of  the  median 
line,  separated  by  a  flat  verti- 
cal septum.  They  communi- 
cate, by  foramina,  with  the 
various  sinuses  lodged  in  the 
frontal,  the  ethmoid,  and 
superior  maxillary  bones,  and 
open  anteriorly,  on  the  sur- 
face, by  the  naiee,  and  pos- 
teriorly into  the  pharynx. 
The  roof,  the  floor,  the  inner 
and  the  outer  walla  of  theae  cavities,  require  a  separate  consideratbn. 

The  ro^is  flat  at  ita  middle  part,  and  sloped  before  and  behind  it ; 
is  formed  in  front  by  the  inner  surface  of  the  nasal  bones,  1,  behind 
by  the  body  of  the  aphenoid,  1 2,  and  in  the  middle  by  the  horizontal  or 
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cribrifonn  lamella  of  the  ethmoid  bone^  2.  The  floor,  smooth^  concave 
from  side  to  side^  and  formed  by  the  palate  plates  of  the  maxillary 
and  palate  bones^  S,  extends  backwards^  and  a  little  downwards^ 
from  the  nares  to  the  pharynx.  Towards  the  anterior  opening  may  be 
observed  the  superior  orifice  of  the  anterior  palatine  canals  4.  The 
internal  waU,  or  septum  narium^  which  extends  from  the  roof  to  the 
floor  of  the  cavity,  is  flat,  nearly  vertical  (the  deviation,  if  any,  being 
usually  to  the  left  side),  and  composed  of  the  perpendicular  plate  of  the 
ethmoid  bone,  the  vomer,  and  the  nasal  cartilage.  The  external  waU 
is  formed  by  the  ethmoid,  superior  maxillary,  os  unguis,  inferior 
spongy,  and  palate  bones.  The  posterior  and  inferior  parts  of  this 
surface  are  marked  by  a  number  of  inequalities,  whilst  the  superior 
and  anterior  are  comparatively  even.  In  the  latter  situation  may  be 
observed,  first,  the  smooth  surface  just  mentioned;  and,  secondly, 
passing  downwards  and  backwards,  three,  and  frequently  four,  arched 
and  convoluted  bones  (spongy  bones),  beneath  which  are  grooves 
(meatus)  leading  from  before  backwards.  The  superior  spongy  bone,  5, 
is  much  shorter  than  the  others ;  beneath  it  is  the  superior  meatus,  6, 
into  which  will  be  foimd  opening,  anteriorly,  a  foramen  firom  the  pos- 
terior ethmoidal  cells,  and,  posteriorly,  the  spheno-palatine  fora- 
men. The  middle  spongy  bone,  7,  overhangs  the  middle  meatus,  8, 
which  commimicates  with  the  anterior  ethmoidal  cells ;  one  of  these, 
curves  forwards  and  upwards,  and  is  continuous  with  the  frontal 
sinus ;  more  posteriorly  is  situated  the  opening  of  the  maxillary  sinus. 
The  inferior  meatus,  9,  situated  below  the  inferior  spongy  bone,  10, 
between  it  and  the  floor  of  the  nasal  cavity,  is  necessarily  longer  than 
the  others ;  it  presents  anteriorly  the  orifice  of  the  nasal  canal. 

The  Frontal^  Sphenoidal^  and  Maxillary  Sinuses. 

174.  The  frontal  sinuses,  fig.  51,  11,  correspond  with  the  super- 
ciliary eminences  of  the  frontal  bone.  Of  considerable  size  in  the 
adult,  but  varying  in  different  individuals,  they  are  not  at  all  deve- 
loped in  the  foetus.  They  are  divided  into  two,  sometimes  three, 
compartments. 

175.  The  sphenoidal  sintises,  12,  two  in  number,  are  placed  within 
the  body  of  the  sphenoid  bone ;  these  also  cannot  be  said  to  exist  in 
infancy.  They  are  separated  by  a  partition.  Above,  behind,  and  on 
each  side,  they  are  bounded  by  the  body  of  the  sphenoid  bone,  and  in 
front  by  two  small  spongy  bones  (comua  sphenoidalia). 

176.  The  maxillary  sinus  (antrum  Highmori)  is  a  large  excava- 
tion in  the  body  of  the  superior  maxillary  bone.     It  appears  at  an 
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earlier  period  than  any  of  the  other  sinuses^  the  developement  com- 
mencing ahout  the  foiirth  month  of  foetal  life.  Its  form  is  irr^;ularly 
pyramidal^  the  base  being  towards  the  nasal  cavity^  the  apex  corre- 
sponding with  the  malar  tuberosity.  Superiorly^  it  is  enclosed  by  the 
orbital  plate  of  the  maxillary  bone ;  and  inferiorly  by  its  palate  plate : 
internally^  it  opens  into  the  middle  meatus  of  the  nasal  cavity  by  a 
foramen^  which^  though  it  appears  very  large  in  the  dry  bone  when 
separated  from  its  connexions^  is  in  the  natural  state  small^  being  little 
more  than  sufficient  for  the  admission  of  a  probe ;  this  diminution  of 
size  is  caused  by  the  lower  edge  of  the  ethmoid^  the  inferior  spongy 
and  the  palate  bones^  and  also  by  a  fold  of  the  mucous  membrane. 

Analogy  between  Cranial  Bones  and   Vertebra, 

177.  Anatomists  have  at  all  times  perceived  and  recognised  the 
analogy  between  the  movable  and  motionless  pieces  of  the  spine — 
between  those  of  the  lumbar  and  dorsal  regions^  and  those  of  the  sacrum 
and  coccyx :  in  the  one^  as  well  as  in  the  other^  similar  oiganic  ele- 
ments are  observed  to  exists  variously  modified^  in  order  to  suit  special 
purposes ;  but  it  is  only  of  late  years  that  any  adequate  attention  has 
been  directed  to  the  points  of  similitude  which  exist  between  vertebrse^ 
properly  so  called^  and  the  cranial  bones.  Many  persons  who  adopts 
without  hesitation^  the  terms  false  or  pelvic  vertebrffi^  as  applied  to 
the  sacrum  and  coccyx^  feel  a  repugnance  to  use  the  word  false  or 
cranial^  as  applied  to  the  pieces  of  the  skull;  and  deny^  perhaps 
without  examination^  the  analogy  upon  which  it  is  founded^  as  being 
unnatural  or  far-fetched.  We  have  numerous  instances  of  the  har- 
mony that  Subsists  between  containing  and  contained  parts  throughout 
the  economy ;  in  no  case  is  it  more  striking  than  in  the  relation  that 
obtains  between  the  fundamental  part  of  the  osseous  structure  and  the 
Central  mass  of  the  nervous  system.  The  spinal  canal  is  accurately 
adapted  in  its  different  parts  to  the  nervous  cord  which  it  encloses. 
In  the  pelvic  region^  the  canal^  at  least  in  the  human  subject^  becomes 
narrow^  as  it  merely  encloses  nerves^  whilst  the  body  and  processes 
take  on  a  particular  developement  to  meet  a  special  purpose^  that  of 
forming  a  basis  of  support  for  the  rest  of  the  colimm.  This  seems  to 
result  from  the  working  of  what  may  be  termed  a  principle  of  compen- 
sation in  the  growth^  as  well  as  in  the  action  of  parts ;  for  when  one 
part  of  a  given  whole  is  developed  to  excess  or  to  a  maximum^  others 
will  remain  at  a  minimum  or  atrophied :  thus  the  spinal  canal  and 
the  arches  are  at  their  minimum  in  the  sacrum  and  coccyx^  for  the 
contained  parts  are  there  at  a  low  point  of  developement ;  but  at  the 
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oppofidte  end  of  the  column  the  reyerse  obtainB ;  the  contained  parts^ 
viz.  the  central  parts  of  the  nenrous  system,  are  evolved  in  the  human 
subject  to  the  greatest  extent,  and  so  must  the  containing  parts  also 
be.  The  portion  of  the  osseous  system  which  corresponds  with  the 
bodies  of  the  vertebree  can,  therefore,  hardly  be  recognised;  whilst 
that  which  is  analogous  to  the  arches  is  expanded  so  much  as  to  retain 
but  a  slight  similitude  to  them. 

If  we  take  the  occipital  bone,  and  examine  it  attentively,  we  shall 
readily  perceive  in  it  all  the  elements  of  a  vertebra.  The  foramen 
magnum  is  the  counterpart  of  the  ring  of  a  vertebra,  and  has  a  similar 
relation  to  the  spinal  cord ;  the  basilar  process  represents  the  body ; 
the  condyles  are  true  articulating  processes ;  the  rough  surfaces  external 
to  them,  and  which  ^ve  attachment  to  the  recti  laterales,  correspond 
to  the  transverse  processes;  the  vertical  ridge  extended  backwards  along 
the  median  line,  from  the  foramen  to  the  occipital  protuberance,  is,  in 
the  human  subject,  merely  a  rudiment  of  a  spinal  process ;  but  in  the 
dog,  bear,  and  badger,  it  forms  a  sharp  prominence  well  deserving  the 
name  of  spine,  and  the  likeness  is  still  more  striking  in  osseous  fishes : 
finally,  the  broad  plates  on  each  side  of  the  spine  represent  the  arches. 
In  this  view  of  the  matter,  the  occipital  bone  forms  the  first  false 
vertebra  of  the  cranial  region. 

In  the  second  cranial  piece  or  vertebra,  it  must  be  admitted  that  the 
analogies  are  not  so  striking ;  but  when  we  recollect  that  the  cavity  of 
the  skull,  if  examined  in  the  different  orders  of  animals,  enlarges  in 
proportion  as  the  brain  acquires  an  increase  of  developement,  and  that 
this  enlargement  attains  its  maximum  in  the  human  subject,  we  shall 
at  once  find  sufficient  reason  to  expect  that  the  parts  corresponding 
with  the  vertebral  arches  should,  in  this  region,  be  greatly  evolved, 
while  the  rest  are  in  a  manner  atrophied.  The  parietal  bones,  with 
the  squamous  part  of  the  temporal  and  the  great  wings  of  the  sphenoid, 
taken  together,  represent  the  arches,  whilst  the  posterior  part  of  the 
sphenoid  bone  (such  as  it  exists  in  the  human  foetus  before  its  ossifica- 
tion is  complete,  and  such  as  it  continues  permanently  in  several  lower 
animals,)  is  the  counterpart  of  the  body ;  the  mastoid  processes  of 
the  temporal  bones  with  the  glenoid  foss®  serve  as  transverse  and 
articulating  processes.  These,  together,  form  the  middle  cranial 
piece,  which  may  be  termed  the  spheno-temporo-parietal  cranial  false 
vertebra. 

The  frontal  bone,  the  ethmoid,  and  the  anterior  division  of  the 
sphenoid  (which  is  that  part  of  the  body  that  sustains  the  smaller 
wings),  form  the  third  vertebra;  the  part  of  the  sphenoid  just  named. 
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together  with  the  crista  galli  and  the  perpendicular  plate  of  the  ethmoid 
bone^  form  the  body^  which  is  here  reduced  to  a  rudimentary  state^ 
just  as  the  coccygeal  bones  are  at  the  opposite  end  of  the  column^  of 
which  it  may  be  considered  a  repetition.  The  lateral  and  expanded 
parts  of  the  frontal  bone  are  the  arches^  and  the  external  orbital  pro- 
cesses may  be  likened  to  transverse  processes. 

We  have  here  used  the  term  false  vertebra  as  applied  to  the  cranial 
pieces ;  perhaps  it  would  be  better  to  use  the  word  zone^  as  sanctioned 
by  the  authority  of  Cuvier.  The  passage  in  which  he  recognises  the 
principle  of  developement  here  indicated^  as  well  as  the  application  of 
it^  (which  appears  to  have  been  first  inculcated  by  Dumeril^  and  traced 
in  all  its  details  by  Oeof&oy  Saint^Hilaire^)  is  as  follows: — ^^Le 
cr^e  se  subdivise  comme  en  trois  ceintures^  form^es — rant^rieure  par 
les  deux  frontaux  et  I'^thmoide^  Tinterm^diaire  par  les  pari^taux  et  le 
sphenoide^  la  post^rieure  par  I'occipital."  * 

Man  adapted  to  the  erect  posture. 

178»  Every  part  of  the  conformation  of  tiie  himian  subject  indi- 
cates its  adaptation  to  the  erect  position.     The  feet  are  broader  than 
those  of  any  other  animal  proportionally  to  its  size ;  the  tarsal  and 
metatarsal  bones  admit  of  very  little  motion ;  and  the  great  toe  is  on 
the  same  plane  with  the  others^  and  cannot  be  brought  into  opposition 
with  them.     The  foot  is  thus  fitted  to  sustain  the  weight  of  the  body^ 
but  not  to  grasp  or  seize  objects  presented  to  it.     The  hands^  on  the 
contrary^  though  so  well  adapted  for  these  purposes^  are  ill  calculated 
for  affording  support;  so  that  man  is  truly  "  bimanous"  and  "  biped.**+ 
The  tibia  rests  perpendicularly  on  the  astragalus^  and  the  os  calcis 
projects  backwards  for  the  purpose  of  increasing  the  base,  and  also  of 
lengthening  the  lever  to  which  the  strong  muscles  of  the  calf  of  the 
leg  are  attached.     The  whole  extent  of  the  tarsus^  metatarsus^  and 
phalanges^  in  man^  rests  on  the  ground^  which  does  not  obtain  even 
in  apes^  the  end  of  whose  os  calcis  is  somewhat  raised^  so  as  to  form 
an  acute  angle  with  the  bones  of  the  leg.     In  dogs  and  digitated 
quadrupeds^  the  carpus  and  tarsus  are  considerably  elevated  firom  the 
ground^  so  that  the  body  rests  on  the  toes ;  and  in  the  horse^  and 
other  solid-hooved  animals^  the  third  phalanges  only  rest  on  the 
groxmd^  the  os  calcis  being  raised  nearly  to  the  perpendicular  di- 
rection. 

The  femur,  placed  securely  beneath  the  pelvis^  affords  a  firm  sup- 
port during  progression.     The  great  breadth  of  the  pelvis  serves  to 

*  Regne  Animal,  torn.  i.  p.  63.  t  Regne  Animal,  tom.  i*  p.  82. 
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enlarge  the  base  on  which  the  trunk  rests ;  and  this  is  ferther  in- 
creased by  the  length  of  the  cervix  feihoris.  This  peculiarity  in  the 
neck  of  the  femur  renders  it  necessary  that  the  body  of  the  bone 
should  incline  inwards^  in  order  that  its  axis  should  approach  the 
central  line,  and  so  support  the  centre  of  gravity.  If  its  articular 
head  be  viewed  in  profile^  it  will  be  observed  that  the  cartilaginous 
coating  is  distributed  for  the  most  part  on  its  upper  and  inner  aspect^ 
showing  its  adaptation  as  a  pillar  of  support  in  the  erect  position. 

The  bones  of  the  pelvis  in  the  human  subject  are  distmguished  from 
those  of  other  animals  by  some  marked  peculiarities.  The  sacrum  is 
remarkably  broad  and  expanded^  so  as  to  form  a  firm  support  for  the 
spinal  column  which  rests  upon  it ;  its  lower  part  is  curved  and  arti- 
culated with  the  coccyx^  so  that  both  incline  forwards  and  enclose  the 
pelvic  cavity,  constituting  a  support  for  the  viscera  when  pressed 
down  by  muscular  action.  If  a  different  arrangement  of  these  bones 
obtained — if  they  were  continued  downwards  in  a  straight  line,  they 
would  project  beyond  the  ischia  and  render  the  sitting  posture  irksome 
or  impossible. 

The  spinal  colinnn,  which  is  supported  on  the  pelvis,  is  peculiarly 
adapted  to  the  erect  attitude.     Its  pyramidal  form  and  enlarged  base 
fit  it  to  sustain  the  superincumbent  weight ;  and  by  means  of  the 
different  curvatures  which  it  presents,  a  considerable  range  of  motion 
is  allowed  to  the  trunks  the  centre  of  gravity  being  still  supported 
within  the  base.     The  form  of  the  thorax  is  also  peculiar.    Shallow 
and  compressed  firom  before  backwards,  it  is  broad  and  expanded  firom 
side  to  side ;  by  which  means  the  preponderance  of  the  trunk  forwards 
is  considerably  lessened^     The  sternum,  though  broad,  is  very  short, 
so  that  a  considerable  space  intervenes  between  it  and  the  pubes, 
which  is  occupied  solely  by  muscular  parts.     But  in  quadrupeds,  the 
thorax  is  compressed  and  flattened  laterally,  becoming  graduaUy  nar- 
rower towards  the  sternum,  which  is  prominent  and  keel-shaped,  so 
that  the  breadth  firom  this  latter  bone  to  the  spine  is  much  greater 
thJEm  that  firom  side  to  side.     This  conformation,  together  with  the 
absence  of  clavicles  in  true  quadrupeds,  enables  the  anterior  extremi- 
ties to  approach  closely  together,  and  fall  perpendicularly  downwards 
beneath  the  trunk,  so  as  to  give  it  a  steady  support.     The  sternum  is 
elongated  in  these  animals,  and  the  ribs  pass  from  the  spine  to  that 
bone  so  directly,  without  making  any  angle,  that  they  approach  near 
to  the  crista  of  the  ilia,  and  thereby  increase  the  extent  of  firm  sup- 
port necessary  to  sustain  the  weight  of  the  viscera.     Even  vdth  these 
advantages,  the  muscles  of  the  abdomen  would  be  inadequate  to  the 
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support  of  its  contents^  were  they  not  assisted  by  a  layer  of  elastic 
substance^  which  is  placed  over  their  entire  extent,  and  which  of  itself 
marks  their  destination  for  the  prone  position. 

Though  the  upper  and  lower  extremities  present  several  points  of 
similitude,  they  yet  may  be  contrasted  so  as  to  show  that  they  are 
adapted  to  totally  different  purposes.  It  is  quite  obvious  that  the 
scapula  and  os  innominatum,  the  humerus  and  the  femur,  the  bones 
of  the  fore-arm  and  those  of  the  leg,  the  hand  and  the  foot,  are  re- 
spectively constructed  on  the  same  plan  ,*  but  the  differences  which 
they  present  indicate  a  difference  of  function. 

The  scapulee,  placed  on  the  supero-posterior  part  of  the  trunk,  are 
borne  off  by  the  clavicles ;  their  glenoid  cavities  are  directed  forwards 
and  outwards,  so  that  the  arms,  which  are,  as  it  were,  appended  to 
them,  are  fitted  to  enjoy  a  considerable  degree  of  motion  in  the  ante- 
rior and  lateral  directions.  But  in  true  quadrupeds  the  glenoid  cavi- 
ties look  downwards,  and  are  approximated  closely  together,  so  that 
the  thoracic  limbs,  which  are  articulated  with  them,  descend  beneath 
the  fore  part  of  the  trunk ;  and,  as  they  are  thus  calculated  to  support 
its  weight,  they  possess  little  lateral  motion.  The  glenoid  cavity  iii 
man  is  quite  shallow,  so  that  the  globular  head  of  the  humerus  is 
merely  applied  to  its  surface ;  but  the  acetabulum  is  a  deep  cup-like 
cavity,  indicating  a  quite  different  destination  in  the  two  joints.  The 
breadth  of  the  articular  surfaces  of  the  knee-joint,  and  the  peculiar 
conformation  of  the  ankle-joint,  as  contrasted  with  the  elbow  and 
wrist,  are  abundantly  sufficient  to  show  that  fixity  and  strength  have 
been  designed  in  the  one,  mobility  in  the  other.  This  difference  is,  if 
possible,  more  strongly  marked  in  the  conformation  of  the  hand  and 
foot :  the  latter,  as  has  been  already  observed,  being  intended  to  sup- 
port the  body,  is  placed  at  right  angles  beneath  the  leg ;  the  former  is 
continuous  with  the  line  of  direction  of  the  fore-arm,  otherwise  it 
could  not  be  guided  with  sufficient  precifdon  to  the  different  objects 
which  it  is  intended  to  seize.  The  tarsal  bones  are  large,  firm,  and 
strong ;  those  of  the  metatarsus  are  also  thick  and  large,  and  placed 
all  in  a  line.  That  which  supports  the  great  toe  being  the  stoutest  of 
all,  and  almost  immovable,  ranges  with  the  others.  But  the  meta- 
carpal bones  are  quite  differently  disposed ;  that  which  supports  the 
thumb  admits  of  considerable  motion  in  every  direction,  so  as  to  per- 
form a  complete  circumduction,  and  is  placed  so  much  out  of  line  with 
the  others  that  it  can  be  opposed  to  them,  as  in  grasping  different  ob- 
jects. The  hand  and  foot  may  be  considered  as  divisible  each  into 
two  parts,  differing  in  their  degrees  of  mobility,  viz.  the  digital  pha- 


183         PECULIARITIES   OF   THE   HUMAN   SKELETON. 

longes^  and  the  row  of  bones  which  sustains  them.  The  movable 
phalanges  of  the  hand  are  as  long  as  the  carpal  and  metacarpal  bones 
taken  together;  but  in  the  foot^  they  are  not  a  third  of  the  length  of 
the  tarsal  and  metatarsal  bones. 

179.  No  part  of  the  osseous  system  of  man  affords  more  striking 
evidence  of  his  adaptation  for  the  erect  posture  than  the  cranium. 
Besting  on  the  sununit  of  the  vertebral  column^  the  Hne  of  its  base 
forms  a  right  angle  with  that  of  the  column  itself^  which  thus  affords 
it  a  firm  support.  The  condyles^  or  points  of  articulation^  are  situ- 
ated very  near  the  centre  of  its  base,  being,  however,  a  little  nearer 
to  the  occipital  protuberance  than  to  the  anterior  surface  of  the 
jaws;  by  this  arrangement^  very  little  active  power  is  required  to 
maintain  it  in  equilibrio,*  In  other  animals  the  condyles  are  placed 
much  further  back ;  so  that^  instead  of  resting  on  the  column,  the 
skull  is,  as  it  were,  appended  to  its  extremity,  and  is  sustained  by  an 
elastic  substance,  (ligamentum  nuchae,)  which  is  attached  by  one  ex- 
tremity to  the  spinous  processes  of  the  vertebras,  and  by  the  other  to 
the  occipital  protuberance.  The  head,  as  has  been  already  observed, 
is  composed  of  two  parts,  the  cranium  and  face ;  the  one  bang  in- 
tended to  contain  the  brain — ^the  material  instrument  of  the  mind ; 
the  other  to  enclose  the  oigans  of  sight,  smell,  and  taste.  The  more 
the  organs  of  smell  and  taste  are  developed,  the  greater  is  the  size  of 
the  face,  and  the  greater  its  relative  proportion  to  the  cranium.  On 
the  contrary,  the  larger  the  brain,  the  greater  must  be  the  capacity  of 
the  skull,  and  the  greater  its  proportion  to  the  £ace.  On  this  prin- 
ciple, a  large  cranium  and  a  small  &ce  indicate  a  large  brain  with  a 
restricted  developement  of  the  sense  of  smell  and  taste ;  but  a  small 
cranium  and  a  large  face  mark  an  oppomte  conformatioiL  The  dia- 
racter  and  nature  of  animals  is  determined  by  the  degree  of  energy 
with  which  their  different  functions  are  performed;  they  are  guided 
and  impelled  by  some  leading  propensity  or  disposition ;  and  as  the 
cranium  and  &ce  bear  to  the  brain  and  organs  of  sense  the  relation 
of  containing  and  contained  parts,  the  study  of  their  relative  propor- 
tions is  one  of  great  interest  to  the  naturalist,  inasmuch  as  they  serve 
as  indices  of  the  fiuiulties,  instincts,  and  capabilities  of  different  indi- 
viduals, as  .well  as  of  classes. 

180.  Several  methods  have  been  suggested  for  determining  the  pro- 
portion of  the  cranium  to  the  face ;  the  simplest  is  that  of  Camper. 
If  a  line  be  drawn  upwards  from  the  side  of  the  chin,  over  the  most 
prominent  part  of  the  forehead,  it  will  form  an  angle  with  a  horizon- 

*  Lawrence  on  the  Characters  of  the  Human  Head,  passim. 
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tal  line  drawn  backwards  over  the  external  auditory  foramen  from 
the  margin  of  the  anterior  nares ;  the  size  of  the  angle  will  indicate 
the  degree  of  developement  of  the  cranium  and  brain^  as  compared 
with  that  of  the  face  and  organs  of  sense.  In  the  crocodile  these  lines 
are  so  nearly  coincident^  that  there  is  scarcely  any  appreciable  angle. 
In  the  Horse  it  measures*     ....     23° 

Ram       30 

Dog S5 

Ouran-outang        56  to  60 

European  adult 85 

Thus  we  find  man  at  the  top  of  the  scale  of  animated  beings,  dis- 
tinguished from  all  the  rest^  as  well  by  his  external  conformation  as 
by  his  internal  organisation.  When  the  mind  has  passed  in  review 
the  many  links  of  the  chain  which  connects  the  lowest  with  the  high- 
est— ^the  mere  animated  dot^  with  man^  the  lord  of  the  creation^  it 
cannot  fail  to  be  struck  with  astonishment  at  the  immense  chasm 
which  separates  them.  Yet^  when  each  link  of  the  chain  is  compared 
with  that  which  precedes  and  follows  it^  the  transition  firom  the  one  to 
the  other  is  found  to  be  so  gradual  as  to  be  almost  imperceptible.  So 
easy  are  the  steps  of  ascent  from  the  organisation  of  the  higher  orders 
of  the  quadrumana^  up  to  the  human  species^  that  even  Linnaeus  felt 
it  difficult  to  assign  the  specific  characters  by  which  man  is  distin- 
guishable  from  all  others ;  but  any  doubt  that  may  have  existed  on 
this  subject  has  been  long  since  removed.  The  physical  and  moral 
attributes  of  man  are  universally  recognised  as  sufficient  to  elevate 
him  much  fiirther  from  the  higher  mammalia  than  these  are  fi:om  the 
classes  beneath  them ;  and  in  the  opinion  of  Cuvier^t  he  should  be 
considered  not  merely  as  a  distinct  species^  but  even  as  forming  a 
separate  order  by  himself.  Whether^  then^  with  the  zoologist^  we 
consider  the  physical  conformation  of  man  as  compared  with  that 
of  other  animals^  or^  with  the  moralist^  reflect  on  his  mental  powers 
and  high  destination^  we  can  scarcely  refrain  from  saying,  with  the 
poet^ 

Sanctim  his  animal  mentisque  capacius  alte 
Deerat  adhuc«  et  quod  dominari  in  cetera  possit, 
Natus  est  homo. 

*  Cuvier,  Le9ons  d'Anatomie  Comparee,  torn.  ii.  p.  8. 
t  Regne  Animal,  torn.  i.  p.  81. 
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181.  The  adult  human  subject  is  furnished  with  thirty-two 
teeth,  sixteen  in  each  jaw,  arranged  so  that  eight  are  placed  on 
each  side  of  the  symphysis,  in  the  upper  and  lower  maxillss. 
To  facilitate  their  description,  it  is  usual  to  consider  a  tooth  as 
divisible  into  its  crowrij  or  that  part  projecting  externally ;  the 
root,  or  that  contained  within  the  alveolus ;  and  the  neck,  or  part 
intermediate  between  the  two.  The  root  and  central  part  of 
each  tooth  are  composed  of  dense  and  hard  osseous  matter ;  and 
the  projecting  part,  or  crown,  is,  moreover,  encased  by  a  layer 
of  white  and  excessively  hard  laminated  substance,  called 
enamel ;  at  the  superior  and  lateral  parts  of  the  crown  the  layer 
of  enamel  deposited  upon  it  is  thick,  but  gradually  becomes  thin 
at  the  neck,  and  disappears  at  the  commencement  of  the  root. 
The  root  and  body  of  each  tooth  present  a  cavity,  lined  by  a 
membrane  (pulpa  dentis),  on  which  the  nutritious  vessels  and 
nerves  ramify,  after  having  entered  through  the  foramina  in  the 
apices  of  the  roots. 

The  teeth  di£fer  in  size,  form,  manner  of  insertion,  and  mode 
of  action,  so  that  they  are  divisible  into  four  sets,  each  of  which 
has  received  a  particular  denomination,  viz.  incisores,  cuspidati, 
bicuspidati,  and  molares. 

182.  The  incisor,  or  cutting  teeth,  (dentes  incisores,)  four  in 
number  in  each  jaw,  are  placed  at  the  fore  part  of  the  mouth, 
forming  the  convex  prominent  part  of  the  dental  arch;  their 
projecting  part  is  wedge-shaped,  the  anterior  and  posterior  sur- 
faces being  compressed,  so  that  their  &ee  border  is  thin  and 
sharp  ;  this  part  of  the  tooth  is  convex  in  firont,  flat  or  concave 
behind,  where  it  slopes  upwards  and  forwards  from  a  small  ele- 
vation, which  surmounts  the  neck.  Those  in  the  upper  jaw, 
particularly  the  central  pair,  are  larger  than  those  of  the  lower. 
The  roots  of  all  are  single,  elongated,  and  tapering:  the  inserted 
as  well  as  the  projecting  part  of  an  incisor  tooth  is  wedge-shaped, 
the  former  being  compressed  from  side  to  side,  the  latter  from 
before  backwards. 

183.  The  canine  teeth  (dentes  cuspidati,  canini)  are  two  in 
number  in  each  jaw,  and  come  next  in  order  after  the  lateral 
incisors.  In  these  the  projecting  part  is  convex  anteriorly,  con- 
cave and  sloping  behind,  and  tapers  towards  its  summit,  where 
it  ends  in  a  blunted  point :  the  root  is  longer  and  sinks  deeper 
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into  the  alveolus  than  that  of  any  other  teeth  ;  it  is  single,  co- 
nical, compressed  at  the  sides,  and  marked  by  a  slight  groove, 
running  its  whole  length  from  its  apex  to  its  summit.  This  is  a 
trace  or  a  rudiment  of  that  division  into  processes  which  obtains 
in  the  molar  teeth. 

184.  The  small  molar,  or  bicuspid  teeth,  (dentes  bicuspidati,) 
four  in  number  in  each  jaw,  are  so  named  from  usually  having  a 
divided  root.  They  are  intermediate  in  size  as  well  as  in  situa- 
tion between  the  cuspidati  and  molares.  Their  crown,  com- 
pressed laterally  where  it  is  in  apposition  with  the  other  teeth, 
is  rounded  on  the  external  and  internal  sides,  so  that  its  depth 
from  without  inwards  is  greater  than  that  of  the  incisores  or  cus- 
pidati, whilst  its  breadth  from  side  to  side  is  less.  The  cutting 
extremities  present  two  tubercles,  one  internal,  the  other  exter- 
nal ;  in  the  lower  jaw  the  internal  tubercle  is  but  very  slightly 
prominent.  A  section  of  the  neck  presents  an  oval  form,  the 
root  is  single  till  near  the  apex,  where  it  is  usually  bifid,  parti- 
cularly in  the  posterior  bicuspidati;  the  groove  at  its  sides  is 
deeper  than  in  the  cuspidati. 

186.  The  large  molar,  or  true  grinding  teeth,  (dentes  mo- 
lares,) are  larger  and  placed  farther  back  than  the  others ;  the 
crown,  or  projecting  part,  is  compressed  from  before  backwards, 
as  well  as  at  the  sides,  so  as  to  assume  a  cuboid  form ;  its  free 
surfiice,  which  is  intended  for  trituration,  is  surmounted  by  four 
tubercles,  separated  by  depressions,  which  so  intersect  one  an- 
other as  generally  to  assume  a  crucial  form.  There  are  six  mo- 
lares in  each  jaw  when  the  set  is  completed :  the  first  and  second 
are  the  laigest  of  all  the  teeth,  and  in  the  upper  jaw  are  usually 
furnished  with  three  roots,  very  seldom  with  four,  whilst  in  the 
lower  jaw  there  are  but  two.  The  disposition  of  the  roots  de- 
serves attention.  In  the  upper  jaw  two  of  the  roots  are  placed 
external,  and  parallel  in  their  direction,  whilst  the  third  projects 
inwards  from  them  at  a  slight  angle ;  in  the  lower  jaw  the  roots 
are  placed  one  anterior,  the  other  posterior.  The  last  of  these 
molar  teeth  are  the  smallest,  and,  as  they  appear  at  an  advanced 
period  of  life,  are  named  dentes  sapientice.  The  root  is  often 
single  and  tapering,  but  marked  by  two  grooves,  indicating,  as 
it  were,  a  tendency  to  separation;  in  the  upper  jaw  we  fre- 
quently find  it  bifid,  with  traces  of  a  still  further  subdivision. 

The  dental  formula  for  the  adult  is  as  follows :— incisors 
I,  canine  •§-,  bicuspidati  ^,  molares  f . 
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What  has  been  here  stated  applies  altogethei  to  the  perma- 
nent teeth.  The  temporary  or  deciduoiu  teeth  which  precede 
them  are  fewer  in  number,  being  twenty  in  all  when  complete ; 
thej  are  also  smaller,  and  more  delicate  in  their  texture. 

The  formula  for  these  is  thus  expressed : — incisors  },  ca- 
nine },  molares  ^. 

The  incisores  and  cuspidati  are  supplanted  by  p^m&nent 
teeth  of  the  same  name :  the  bicuspid,  which  do  not  previously 
make  their  appearance,  occupy  the  place  of  the  temporary  mo- 
lares, so  that  the  permanent  molares  will  necessarily  protrude  at 
points  farther  back.  The  sockets  into  which  the  teeth  are  in- 
serted are  called  alreoli ;  their  form,  number,  and  size,  being 
detennined  by  that  of  the  roots,  which  they  lodge  and  receive ; 
the  alveolus  being  divided  into  two  or  three  pits  when  the  in- 
sertion of  the  tooth  requires  it,  and  being  but  a  simple  tapering 
fossa  when  a  simple  conformation  obtains.  The  texture  of  the 
bone  along  the  alveolar  arches  is  porous  and  open,  particularly  in 
the  transverse  plates  which  separate  the  alveoli.  In  the  natural 
state,  each  of  these  cavities  is  lined  by  a  prolongation  of  the 
periosteum,  which  invests  the  maxillary  bones,  and  which  ex- 
tends into  them  as  far  as  their  apices,  where  it  is  reflected  on 
the  roots  of  the  teeth  so  as  to  form  a  special  investment  for  them. 

THE   THORAX. 
186.  Into  the  ounposition  of  the   thorwnc  portion  of  the 
skeleton,  fig.  5Z,  enter  the  sternum  and  ribs,  which  are  proper 
tig.  BO. 
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and  peculiar  to  it,  and  the  vertebra,  wldch  are  common  to  it 
and  other  parts.  The  latter  have  been  already  described, 
Sect.  103 — 1 10. 

THE  STERNUM  AND  ENSIFORM  CARTILAGE. 

187.  The  sternum  is  situated  in  the  median  line,  at  the  fore 
part  of  the  thorax,  1,  4 :  it  is  flat  and  narrow,  but  not  of  equal 
width  in  its  entire  extent,  being  broad  at  its  upper  part,  then  nar- 
rowed somewhat,  after  which  it  widens  a  little ;  finally  it  becomes 
compressed  and  narrow  where  it  joins  the  ensiform  cartilage.  Its 
direction  is  oblique  firom  above  downwards  and  forwards ;  which, 
together  with  the  curve  backwards  in  the  dorsal  part  of  the  ver- 
tebral column,  causes  a  considerable  increase  in  the  antero-pos- 
tetior  diameter  of  the  thorax  inferiorly.  We  have  to  consider 
successively  its  surfeces,  extremities,  and  borders. 

The  anterior  surface,  slightly  convex,  and  subjacent  to  the 
skin,  gives  attachment  to  the  aponeurosis  of  the  pectoralis  major 
and  to  the  stemo-mastoid  muscles,  and  is  marked  by  four  trans- 
verse lines,  indicating  its  original  division  into  five  pieces.  The 
union  between  the  first  and  second  of  these  pieces  (correspond- 
ing with  the  insertion  of  the  second  costal  cartilages)  is  fre- 
quently cartilaginous  even  in  adult  age. 

The  posterior  surface  looks  backwards,  towards  the  cavity  of 
the  thorax,  and  gives  attachment,  superiorly,  to  the  stemo*hyo- 
ideus  and  stemo-thyroideus  muscles ;  inferiorly,  to  the  triangu-  • 
laris  stemi.  Along  the  middle  line  it  corresponds  widi  the 
interval  left  by  the  divergence  of  the  two  pleurae  (anterior  medi- 
astinum). 

The  borders  are  thick,  and  marked  on  each  side  by  seven 
angular  depressions  for  the  reception  of  the  cartilages  of  the  true 
ribs,  which  give  them  a  notched  or  serrated  appearance. 

The  superior  extremity,  broad  and  thick,  is  slightly  excavated 
from  side  to  side,  and  presents  at  each  comer  a  depression  for 
the  reception  of  the  sternal  end  of  the  clavicle. 

188.  The  sternum,  in  early  in&ncy,  is  divided  into  several 
pieces,  but  in  adult  age  two  only  remain  distinct.  The  first 
division  of  the  sternum,  1,  is  larger  and  thicker  than  the  other; 
its  form  is  nearly  square  ;  its  lateral  margins,  thin  and  oblique, 
present  each  an  oblong  depression,  ^,  which  receives  the  carti- 
lage of  the  first  rib ;  and  at  each  inferior  angle  may  be  observed 
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an  articular  half  notch,  which  articulates  with  the  second  rib. 
The  superior  border  is  hollowed,  and  at  the  angles  which  bound 
it  are  the  fossae,  3,  which  articulate  with  the  clavicles,  as  has 
been  already  stated ;  the  inferior  is  straight,  and  united  to  the 
extremity  of  the  second  piece. 

The  second  piece,  4,  much  longer  than  the  first,  is  marked  on 
its  anterior  surfiu;e  by  some  transverse  lines,  which  indicate  its 
original  division  into  separate  portions.  Both  surfiices  are  nearly 
flat.  The  upper  border  is  narrow,  corresponding  in  breadth 
with  the  termination  of  the  first  bone,  with  which  it  is  connected 
by  cartilage.  The  lateral  maiigins  present  each  five  notches  for 
the  reception  of  the  cartilages  of  the  five  lower  true  ribs,  and  a 
half  notch  superiorly,  which,  with  a  similar  depression  in  the 
first  piece,  forms  a  cavity  for  the  second  costal  cartilage.  The 
five  inferior  notches  approach  one  another  more  closely  in  pro- 
portion as  they  are  situated  lower  down,  and  part  of  the  last  is 
occasionally  made  up  by  the  ensiform  cartilage. 

189.  The  inferior  extremity  of  the  sternum,  thin  and  elon- 
gated, gives  attachment  to  a  cartilaginous  appendix,  5,  called 
the  ensiform  or  xiphoid  (j^pog,  a  sword ;  siiog)  cartilage,  which 
in  most  cases  remains  in  the  cartilaginous  state  until  an  advanced 
period  of  life.  It  is  sometimes  bent  forwards,  sometimes  in  the 
opposite  direction,  and  sometimes  pierced  by  a  hole  at  its  centre. 
Its  form  varies  considerably  in  difierent  individuals :  it  gives 
attachment  to  the  aponeuroses  of  the  abdominal  muscles. 

Articulations, — This  bone  articulates  by  its  sides  with  the 
true  ribs, — ^by  its  upper  angles  with  the  clavicles,  and  by  its 
lower  end  with  the  ensiform  cartilage.  When  examined  at  an 
early  period,  it  exhibits  usually  eight  or  nine  ossific  centres. 
When  sawed  across,  the  sternum  presents  a  considerable  quan- 
tity of  loose  spongy  texture  in  its  interior,  with  a  very  thin 
lamella  of  compact  tissue  on  its  outside ;— hence  it  is  very  light. 

THE  RIBS  AND   THEIR  CARTILAGES. 

190.  The  ribs  (costse)  extend  from  the  dorsal  portion  of  the 
vertebral  column  to  the  sternum,  forming  arches,  which  enclose 
the  lateral  parts  of  the  thorax.  They  are  twelve  in  number  at 
each  side,  of  which  the  seven  superior  paira,  which  are  united 
by  means  of  cartilaginous  prolongations  to  the  sternum,  are 
called  sternal  or  true  ribs ;  the  remaining  five,  which  are  not 
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prolonged  to  the  sternum,  being  denominated  asternal  or  false 
ribs. 

The  ribs  do  not  arch  uniformly  from  the  vertebral  column 
towards  the  sternum  :  the  greater  number  consist  of  parts  of  two 
circles  or  arches  of  different  diameters,  the  anterior  being  much 
the  larger.  Thus  the  rib,  directed  at  first  backwards  from  its 
connexion  with  the  bodies  of  the  vertebrse,  reaches  and  is  sup- 
ported by  the  transverse  process  (which  in  the  dorsal  region  is 
inclined  backwards)  ;  after  leaving  the  extremity  of  this  process 
it  turns  abruptly  outwards,  and  finally  is  directed  forward  to- 
wards the  sternum. 

In  their  length,  breadth,  and  direction,  these  bones  present 
several  varieties.  From  the  first  to  the  eighth  their  length  suc- 
cessively increases,  whilst  from  the  ninth  to  the  twelfth  they 
giiadually  decrease,  so  that  the  last  is  very  little  longer  than  the 
first. 

Their  breadth,  considered  in  the  whole  series,  diminishes 
gradually  from  the  first  to  the  twelfth ;  but  in  each  rib  it  is 
greatest  towards  its  sternal  extremity. 

As  to  their  direction  in  reference  to  the  vertebral  column, 
the  first  forms  almost  a  right  angle  with  it,  and  the  succeeding 
ones  gradually  incline  downwards,  so  that  their  anterior  ex- 
tremity is  lower  than  the  posterior.  The  body  of  all  the  ribs, 
except  the  first,  is,  as  it  were,  twisted  on  itself,  so  that  their 
two  extremities  cannot  be  made  to  rest  at  the  same  time  on  a 
plain  sur&ce. 

These  bones  present  two  surfaces,  two  borders,  and  two  ex- 
tremities. 

The  external  surface  is  convex  and  smooth.  The  internal  is 
concave,  and  corresponds  with  the  pleura. 

The  superior  border,  smooth  and  rounded,  gives  attachment 
to  the  intercostal  muscles ;  the  inferior  is  marked  on  its  inner 
aspect  by  a  groove,  fig.  52,  6,  which  is  commonly  said  to  be  for 
the  lodgment  of  the  intercostal  vessels,  and  also  gives  attachment 
to  the  intercostal  muscles. 

The  posterior  extremity,  7,  somewhat  rounded  and  thicker 
than  the  other  parts  of  the  rib,  and  hence  denominated  its  head^ 
presents  (except  in  the  instances  to  be  presently  stated)  two 
articular  faces  (separated  by  a  slight  ridge)  which  articulate  with 
the  corresponding  small  surfaces  on  the  bodies  of  the  dorsal 
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vertebrse ;  the  head  is  supported  by  a  narrow  round  part,  8,  or 
neck,  terminated  externally  by  a  tubercle,  9,  which  is  smooth  in 
one  port  for  its  articulation  with  the  transverse  process  of  the 
lower  of  the  two  yertebrae  to  which  the  head  is  connected,  and 
rough  in  the  other  for  the  insertion  of  the  posterior  costo-trans- 
verse  ligament. 

The  anterior  extremity  is  broad,  flat,  and  hollowed  at  its  tip 
into  an  oval  pit,  into  which  is  implanted  the  costal  cartilage. 

Between  the  tuberosity  and  the  most  convex  part  of  the  body 
of  each  rib  is  a  rough  line,  marking  what  is  termed  its  angle. 
The  distance  of  the  angle  from  the  tuberosity  increases  gradu- 
ally from  the  second  to  the  eleventh  inclusive.  In  the  last  it 
is  not  perceptible :  in  the  first  it  is  not  distinguishable  from  the 
tuberosity. 

The  first  two  and  the  last  two  ribs  present  some  peculiarities 
deserving  of  notice. 

191.  The  first  rib,  12,  is  shorter  and  broader  than  either  of 
the  succeeding  ones,  its  direction  is  nearly  horizontal ;  its  body 
not  being  twisted,  as  is  the  case  in  other  ribs,  it  lies  evenly 
when  placed  on  a  plain  sur&ce.  One  surfiu^e  looks  upwards, 
and  is  marked  by  two  very  slight  depressions  (oTcr  which  slide 
the  subclavian  vessels),  and  an  intervening  roughness,  some- 
times well  marked,  which  indieatoi  the  attachment  of  the  scale- 
nus anticus  muscle.  The  other  sur&ce  looks  downwards,  to- 
wards the  cavity  of  the  thorax.  The  external  border,  convex 
and  rounded,  icr  surmounted  by  the  tuberosity,  13 ;  the  intersal 
is  thin,  and  forms  the  margin  of  the  superior  aperture  of  the 
thofax.  The  anterior  extremity  is  broad  and  thick  ;  the  head, 
which  articulates  with  the  first  dorsal  vertebra,  14,  is  small,  pre- 
sents an  undivided  articular  sui&ee,  and  is  supported  by  a  slen- 
der neck. 

The  second  is  longer  than  the  first,  and  presents  externally 
a  prominent  line  for  the  attachment  of  the  serratus  magnus ;  its 
internal  surface  is  somewhat  grooved  posteriorly. 

The  eleventh,  15,  has  no  groove  on  its  inferior  border,  nor  a 
tubercle,  as  it  is  not  articulated  with  the  transverse  process ;  its 
angle  is  scarcely  perceptible,  and  the  head  has  but  one  articulat- 
ing surface. 

The  twelfth,  16,  differs  little  from  the  preceding  one,  except 
in  being  shorter ;  it  has  neither  angle,  tubercle,  nor  groove,  and 
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as  its  anterior  extremity,  which  is  pointed,  seems  loose  and  un- 
attached, it  is  called  the  floating  rib. 

The  ribs  grow  from  three  osseous  points,  one  in  the  body, 
one  in  the  head,  the  third  being  at  the  tuberosity. 

COSTAL   CARTILAGES. 

192.  These  cartilages  (fig.  52, 10, — ^the  numbers  are  omitted 
upon  the  others  to  avoid  complexity  in  the  drawing,)  are  twelve 
in  number,  like  the  ribs,  of  which  they  form  the  elastic  continu- 
ation ;  their  breadth  diminishes  gradually  from  the  first  to  the 
last,  whilst  the  length  increases  as  far  as  to  the  seventh,  after 
which  it  becomes  less  in  each  succeeding  one.  Their  line  of 
direction  also  varies  considerably.  The  second  is  horizontal, 
the  first  descends  a  little,  and  all  the  rest  ascend  more  and  more 
as  they  are  situated  lower  down.  The  external  or  costal  ex- 
tremity, convex  and  unequal,  is  implanted  into  the  end  of  the 
corresponding  rib.  The  internal  extremities  of  the  cartilages  of 
the  true  ribs,  smaller  tlian  the  external,  and  somewhat  pointed, 
are  articulated  with  corresponding  angular  surfaces  on  the  sides 
of  the  sternum ;  each  of  the  cartilages  of  the  first  three  false 
ribs,  becoming  slender  towards  its  extremity,  is  attached  to  and 
blended  with  the  lower  border  of  that  which  is  next  above  it ;  in 
the  two  last  it  is  pointed,  and  unattached. 

Attachments  of  muscles. — The  two  layers  of  interoostals  to 
the  contiguous  borders  of  all  the  ribs ;  the  scaleni  to  the  first 
and  second ;  the  pectoralis  major  to  the  cartilages  of  the  true 
ribs,  except  the  first;  pectondis  minor  to  the  bodies  of  the 
third,  fourth,  and  fifth;  rectus  abdominis  to  the  cartilages  of 
the  last  three  true  ribs  and  ensiform  cartilage ;  obliquus  extemus 
to  the  last  three  true  ribs,  and  all  the  false ;  the  internal  oblique 
and  transversalis  to  the  cartilages  of  the  four  or  five  &lse  ribs ; 
the  diaphragm  to  the  ensiform  cartilage,  and  to  those  of  the  last 
six  ribs. 

The  serratus  magnus  to  the  nine  superior  ribs;  latissimus 
dorsi  to  the  four  inferior;  serratus  posticus  superior  to  the  third, 
fourth,  and  fifth  true  ribs ;  serratus  posticus  inferior  to  the  three 
last ;  sacro-lumbalis  to  the  angles  of  all  the  ribs ;  levatores  co&- 
tarum  a  little  beyond  the  tuberosities. 


BONES   OF   THE    SUPERIOR    EXTREMITY. 

The  upper  extremity  conHlBte  of  the  shoidder,  the  arm,  the 
fore-ann,  and  the  hand.  The  shoulder  consists  of  the  scapula 
and  clavicle ;  the  arm  of  the  humerus ;  the  fore-aim  of  the 
radius  uid  ulna ;  and  the  hand  of  the  carpus,  metacarpus,  and 
fingers. 
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upon  the  upper  and  back  part  of  the 
thorax  occupies  the  space  from  the 
second  to  the  seventh  nb  and  forms 
the  postenor  part  of  the  shoulder 

Its  form  IS  irregularly  triangular 
and  fiat  It  presents  for  examma- 
tion  two  sur&ces  three  borders  and 
three  angles 

The  antenor  surface  called  also 
fo»M.  subscapulaTt*  looks  towards 
the  nbs  IS  triangular  slightly  con 
caTe>  intersected  by  prominent  bnes 
directed  from  within  outwards  and  upwards  and  therefore  cross- 
ing the  direction  of  the  nbs 

The  postenor  suitace  (dorsum  scapula)  is  divided  into  two 
parts,  but  unequally,  by  a  prominent  ridge,  1,  (the  spine)  :  of 
these,  the  superior  one,  S,  is  called  fossa  supra-spinata ;  the  in- 
ferior, 3,  fossa  infra-splnata. 

Of  the  spine.— The  spine  of  the  scapula  is  a  prominent  ridge 
of  bone,  flattened  frum  above  downwards,  comiueiicing  at  the 
posterior  border  of  the  scapula,  with  a  smooth  flat  triangular 
surface,  4,  from  which  it  becomes  gradually  more  elevated  as  it 
proceeds  forwards,  until  it  terminates  in  an  elongated  process,  6, 
(acromion,)  which  surmounts  the  shouldei-joint.  The  form  of 
the  spine  considered  by  itself  apart  from  the  acromion  is  trian- 
gular ;  hence  we  have  to  notice  its  two  sur&ces  and  three  b<a- 
deis.  Its  superior  sur&ce  is  concave,  and,  conjointly  with  the 
superior  part  of  the  dorsum  of  the  scapula,  forms  the  fossa  supia- 
spinata.  The  inferior  sur&ce  is  irregularly  triuigular,  consti- 
tutes part  of  the  io&a-spiuous  fossa,  and  in  its  middle  may  be 
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obfierved  a  email  foramen,  5,  for  a  nutritious  yessel.  On  the 
projecting  border  of  the  spine,  which  is  rough  and  broad,  may 
be  noticed  two  margins,  of  which  the  superior  one  gives  attach- 
ment to  the  trapezius,  the  inferior  to  the  deltoid  muscle — ^the 
intervening  edge  is  subcutaneous.  The  anterior  or  attached 
border,  or  base,  is  united  with  the  dorsum  of  the  bone.  The 
external  border,  which  is  short,  round,  and  somewhat  concave, 
approaches  the  neck  of  the  bone,  and  is  continuous  with  the 
under  surface  of  the  acromion. 

Of  the  acromion  process. "^This  considerable  eminence,  6,  is 
flattened  in  the  direction  opposite  to  that  of  the  spine,  and, 
projecting  outwards  and  forwards,  forms  the  summit  of  the 
shoulder-joint ;  hence  its  designation,  (ocx§op,  a  summit ;  atfjbogj 
the  shoulder).  Its  posterior  and  upper  surface,  convex  and 
somewhat  rough,  is  subcutaneous ;  the  anterior  and  inferior  one, 
concave  and  smooth,  is  in  relation  with  the  supra-spinatas 
muscle,  and  overlays  the  capsular  ligament  of  the  shoulder- 
joint;  the  superior  border  presents,  anteriorly,  a  narrow  oval 
surfece  for  its  articulation  with  the  external  extremity  of  the 
clavicle,  and  its  summit  affords  attachment  to  the  coraco-acro- 
mion  ligament. 

194.  The  fossa  supra-spinata^  2,  wider  towards  its  vertebral 
than  the  other  extremity,  is  filled  up  by  the  supra-spinatus 
muscle.  Tlie fossa  infra-spinata^  3,  much  larger  than  the  pre- 
ceding, is  convex  in  the  middle,  somewhat  concave,  or  rather 
grooved,  inferiorly.  Between  the  latter  part  and  the  axillary 
border  is  a  slightly  raised  and  elongated  ridge,  8,  which  extends 
from  the  glenoid  cavity  obliquely  downwards  to  within  an  inch 
of  the  posterior  angle  of  the  bone,  where  it  subsides  into  a  flat 
and  nearly  qu4drilateral  surfistce,  7*  This  latter  part  it  is  that 
gives  origin  to  the  teres  major  muscle,  and  over  it  slides  the 
latissimus  dorsi.  Along  the  upper  and  rounded  part  arise  the 
fibres  of  the  teres  minor ;  whilst  the  line  of  division  between 
them  marks  the  attachment  of  an  aponeurosis,  common  to  these 
muscles  and  to  the  infra-spinatus,  which  occupies  the  remainder 
of  the  fossa. 

Of  the  three  borders  of  the  scapula,  or  cost®  (as  they 
are  sometimes  called),  the  superior  is  the  shortest ;  at  its  outer 
part  is  situated  a  lunated  notch,  9,  (lunula;  incisura  semi- 
lunaris,) which  is  converted  into  a  foramen  by  a  ligament,  and  is 
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traversed  sometimes  by  the  supra-scapiilar  vessels  and  nerve,  but 
usually  by  the  nerve  alone.  In  front  of  this  opening  it  is  sur- 
mounted by  the  corcLCoid  process,  10,  which  being  thick,  elon- 
gated, and  curved  on  itself,  is  named  from  some  fancied  resem- 
blance to  a  crowds  beak,  (zogce^i  a  crow;  eiiogi  like).  This 
process,  superiorly  convex  and  unequal,  gives  attachment  to  the 
coraco-clavicular  ligament;  anteriorly  to  the  pectoralis  minor 
muscle;  posteriorly  to  the  coraco-acromion  ligament;  and  by 
its  extremity  to  the  biceps  and  coraco-brachialis  muscles.  The 
posteriory  or  vertebral  border,  11,  named  also  the  "base"  of 
the  scapula,  is  the  longest  of  the  three ;  superiorly  it  approaches 
to  the  vertebral  column,  inferiorly  it  is  more  removed  from  it. 
The  portion  of  this  border  which  is  above  the  spine  will  be  ob- 
served to  incline  a  little  outwards.  For  the  purpose  of  more 
easily  assigning  the  attachments  of  the  several  muscles  which  are 
connected  with  it,  we  may  regard  it,  though  very  thin,  as  divis- 
ible into  two  margins,  with  an  inter-space ;  these  are  stated  in 
the  enumeration  of  the  muscular  attachments.  The  axillary 
border  is  inclined  downwards  and  backwards  from  the  lower 
margin  of  the  glenoid  cavity  to  the  inferior  angle  of  the  bone ; 
hence  it  is  named  the  inferior  costa  of  the  scapula*  It  is  of 
considerable  thickness,  being  surmounted  posteriorly  by  the 
ridge  above  noticed  as  giving  origin  to  the  teres  minor.  The 
edge  itself  presents  a  shallow  groove  running  along  the  greater 
part  of  its  extent.  It  corresponds  with  the  lower  *border  of  the 
subscapular  muscle.  For  about  an  inch  beneath  the  glenoid 
fossa  there  is  a  well-marked  linear  impression,  12,  which  gives 
origin  to  the  long  head  of  the  triceps  muscle. 

The  postero-superior  angle  is  formed  by  the  junction  of  the 
base  with  the  superior  costa  of  the  scapula ;  it  is  somewhat  in- 
clined outwards.  The  inferior  angle  is  placed  at  the  union  of 
the  base  with  the  axillary  or  inferior  border  of  the  bone ;  upon 
it  may  be  observed  an  elongated  flat  sur&ce,  7)  which  gives  ori- 
gin to  the  teres  major,  and  over  which  slides  the  latissimus  dorsi 
muscle.  At  the  conveigence  of  the  superior  and  inferior  bor- 
ders may  be  observed  a  narrow  constricted  part,  13,  denomi- 
nated the  neck  (cervix  scapulse).  The  neck  is  bounded  by  a 
slightly  raised  rim,  14,  which  gives  attachment  to  the  fibrous 
capsule  of  the  shoulder-joint ;  and  finally  the  rim  surrounds  the 
articular  surface  of  the  bone  which  is  called  the  glenoid  cavity 
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(yhjifflj  a  superficial  cavity;  itiog).  Tliis  is  a  shallow,  oval 
depression,  broader  below  than  above,  covered  with  cartilage  in 
the  fresh  state,  and  deepened  somewhat  by  a  fibro-cartilaginous 
margin,  which  passes  round  it  from  the  long  tendon  of  the  bi- 
ceps muscle,  whose  origin  is  at  its  upper  margin ;  its  greatest 
diameter  is  perpendicular,  its  direction  outwards  and  forwards. 
In  this  last  respect,  however,  it  varies  considerably ;  for  during 
the  more  extended  motions  of  the  humerus,  the  scapula  is  made 
to  turn,  as  it  were,  on  a  pivot  driven  through  the  centre  of  its 
dorsum,  by  which  means  the  glenoid  cavity  is  kept  constantly 
in  apposition  with  the  head  of  the  humerus,  which  is  the  chief 
security  against  its  dislocation. 

The  scapula  articulates  by  its  glenoid  cavity  with  the  humerus, 
and  by  the  acromion  process  with  the  clavicle;  it  affords  at* 
tachment  to  the  following  muscles :— - 

The  sub-scapular  fossa  (the  anterior  or  costal  surface  of  the 
bone)  to  the  sub-scapularia  muscle.  Posterior  or  dorsal  sur- 
fiu;e, — ^the  spine  (by  its  border  and  the  acromion)  superiorly  to 
the  trapezius,  inferiorly  to  the  deltoid :  the  fossa  supra-spinata, 
by  its  posterior  two-thirds,  to  the  muscle  of  the  same  name : 
the  fossa  infra-spinata,  in  the  greater  part  of  its  extent,  to  the 
infirarspinatus ;  by  a  slight  oblique  line  situated  near  the  inferior 
angle,  to  the  aponeurosis  common  to  the  infra-spinatus,  teres 
minor,  and  teres  major ;  by  a  narrow  rounded  sur&ce,  near  the 
axillary  border,  to  the  teres  minor ;  by  the  flat  sur&ce,  at  its 
inferior  angle,  to  the  teres  major. 

The  superior  border,  near  the  margin  of  its  notch,  to  the 
omo-hyoideus ;  the  coracoid  process,  anteriorly,  to  the  pecto- 
ralis  minor,  by  its  summit  to  the  biceps  and  coraco-brachialis. 
The  posterior  border  or  base,  anteriorly,  to  the  senutus  magnus; 
posteriorly,  to  the  suprarspinatus  and  infra-spinatus ;  in  the 
internspace  to  the  rhomboidei  and  to  the  levator  anguli  scapula. 
The  inferior,  or  axillary  border,  at  its  upper  part  by  a  rough 
ridge  to  the  long  portion  of  the  triceps  extensor ;  posteriorly,  by 
an  unequal  surface,  to  some  fibres  of  the  teres  minor ;  inferiorly, 
to  the  teres  major. 

The  inferior  angle  to  the  teres  major,  and  occasionally  to 
some  fibres  of  the  latissimus  dorsi ;  the  anterior  angle,  (glenoid 
cavity,)  by  its  upper  mai^n,  to  the  long  head  of  the  biceps 
muscle. 

o2 
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Developement. — When  the  scapula  is  examined  at  a  very 
early  period,  it  appears  as  a  thin  lamella  without  any  elevation 
corresponding  with  the  spine.  Soon  after  an  osseous  centre  is 
seen  towards  the  middle  of  its  dorsum,  one  in  the  coracoid  pro- 
cess, and  in  the  acromion.  The  base  and  the  inferior  angle  also 
commence  by  separate  points. 

THE  CLAVICLE. 

''  195.  The  cWvicle  (clavis,  a  key),  or,  as  it  is  popularly  called, 
the  collar-bone,  is  extended,  transversely,  between  the  acromion 
process  of  the  scapula  and  the  summit  of  the  sternum,  which  it 
serves  to  connect ;  its  direction,  however,  is  not  exactly  hori- 
zontal, the  acromial  end  being  slightly  elevated.     This  bone  is 
curved  somewhat  like  an  italic  y,  the  degree  of  the  curvature 
being  less  in  young  and  female  subjects  than  in  male  adults ;  it 
is  rather  thick  and  somewhat  triangular  towards  its  sternal  end, 
but  broad  and  flat  towards  the  scapular  extremity ;  it  presents 
for  our  consideration  a  body  and  two  extremities.     The  superior 
surface  of  the  body  is  principally  subcutaneous.     The  inferior 
surface  presents,  near  the  sternal  extremity,  inequalities  for  the 
attachment  of  the  costo-clavicular  ligament;  in  the  centre,  a 
longitudinal   depression,  giving  attachment   to  the  subclavius 
muscle,  the  foramen  for  the  entrance  of  the  medullary  vessels, 
and,  mote  externally,  a  rough  oblique  line,  to  which  the  coraco- 
clavicular  ligaments  are  attached;  this  sur&ce  corresponds  in* 
temally  to  the  first  rib,  externally  to  the  coracoid  process  and 
the  shotilder-joint,  and  in  the  middle  to  the  axillary  vessels  and 
brachial  plexus  of  nerves.     The  anterior  border  is  broad  and 
convex  towards  the  sternal,  thin  and  concave  towards  the  scapu- 
lar extremity ;  the  posterior  border  presents,  of  course,  the  op- 
posite arrangement  of  curvatures.     The  internal   extremity  is 
inclined  downwards  and  forwards ;  it  is  considerably  thicker  than 
the  other  parts  of  the  bone,  and  terminates  in  a  triangular  un- 
equal surface,  which  is  convex  from  above  downwards,  concave 
from  behind  forwards ;  this  is  tipped  with  cartilage,  and  articu- 
lates with  the  sternum,  the  articular  surfece  of  which  it  much 
exceeds  in  size;  its  entire  circumference  gives  attachment  to 
ligaments.     The  external  or  scapular  extremity,  compressed  and 
flattened,  indines  a  little  backwards  and  upwards,  and  articulates 
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with  the  acromion  by  a  narrow  oblong  sur&ce  which  is  covered 
with  cartilage. 

Attachments  of  miwcZe*.— The  clavicle  gives  attachment,  by 
the  superior  sur&ce  of  its  sternal  extremity,  to  the  stemo-cleido- 
mastoid ;  the  longitudinal  depression  on  its  inferior  sur&ce,  to 
the  subclavius ;  the  anterior  border,  by  its  sternal  half,  to  the 
pectoralis  major ;  by  its  acromial  third,  to  the  deltoid  ;  the  pos- 
terior border,  by  its  acromial  third,  to  the  trapezius. 

Articulations, — The  clavicle  articulates  with  the  sternum  and 
the  acromion  process  of  the  scapula. 

Developement. — The  division  of  the  bone  above  indicated 
into  body  and  extremities  is  merely  technical,  being  intended  to 
&cilitate  its  description.  It  consists  of  one  piece^  and  grows 
from  one  ossific  centre. 


THE   HUMERUS. 


Fig.  54. 


196.  The  humerus  or  arm-bone,  fig.  64,  (os 
humeri,)  the  largest  bone  of  the  upper  extremity, 
extends  from  the  scapula  to  the  bones  of  the  fore- 
arm, with  each  of  which  it  is  articulated.  Its 
direction  is  vertical,  with  an  inclination  inwards 
towards  the  lower  end.  Long  and  irregularly  cy- 
lindrical in  form,  the  humerus  is  divisible  into  a 
body  and  two  extremities. 

197.  The  body  or  shaft  of  the  bone,  1,  thick 
and  rounded  superiorly,  is  somewhat  expanded, 
and  triangular  inferiorly.  It  is  divided  into  two 
nearly  equal  sur&ces  by  two  longitudinal  lines, 
of  which  one  is  external  and  anterior,  S,  the^ 
other  internal  and  posterior,  3.  These  lines  may 
be  considered  as  rising,  the  former  from  the  ex- 
ternal, the  latter  from  the  internal  condyle,  near 
to  which  they  are  well  marked,  but  gradually 
subside  as  they  proceed  upwards  on  the  body  of 

the  bone :  they  afford  attachment  to  the  inter-muscular  apo-< 
neuroses.  The  external  one  is  interrupted  about  the  middle,  4, 
by  an  oblique  depression,  or  groove,  which  runs  from  above 
downwards  and  marks  the  course  of  the  musculo-spiral  nerve 
and  superior  profunda  artery ;  the  surfaces  separated  by  these 
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lines  are  named  poeteiior  and  anterior.  The  posterior  surface 
is  round  superiorly,  and  inclined  a  little  inwards ;  in  the  lower 
part  it  is  broad,  flat,  and  turned  rather  outwards ;  it  is  covered 
in  the  entire  of  its  extent  by  the  triceps  extensor  muscle,  and 
towards  its  middle  may  be  observed  a  small  foramen  for  the  me- 
dullary vessels.  The  anterior  surface  is  divided  superiorly  into 
two  unequal  portions  by  a  longitudinal  groove,  5,  directed 
obliquely  downwards  and  inwards,  for  about  one-fourth  of  the 
length  of  the  bone ;  this  lodges  the  long  tendon  of  the  biceps 
muscle,  and  is  therefore  named  the  bicipital  groove ;  its  an- 
terior margin,  6,  gives  attachment  to  the  pectoialis  major;  the 
posterior,  7,  to  the  latissimus  dorsi  and  teres  major.  The  por- 
tion of  the  anterior  surface  which  is  internal  to  this  groove  is 
smooth  in  the  greater  part  of  its  extent,  and  presents,  towards 
its  middle,  a  linear  elevation  for  the  insertion  of  the  coraco- 
brachialis,  and  lower  down  an  oblique  medullary  foramen,  8 ; 
externally  to  the  groove,  and  a  little  above  the  middle  of  the 
bone,  may  be  observed  a  broad  rough  eminence,  9,  for  the  in- 
sertion of  the  deltoid  muscle,  beneath  which  runs  the  oblique 
depression  already  noticed  as  corresponding  to  the  course  of  the 
musculo-spiral  nerve  and  the  accompanying  artery. 

198.  The  superior  extremity  of  the  bone  presents  a  large 
hemispherical  eminence,  10,  covered  with  cartilage  in  the  fresh 
state,  and  directed  backwards  and  inwards  to  the  glenoid  cavity 
of  the  scapula,  with  which  it  articulates ;  this  is  called  the  head 
of  the  humerus.  It  is  bounded  by  a  slightly  depressed  groove, 
sufficiently  marked  on  the  upper,  not  on  the  under  aspect,  de- 
nominated the  neck  of  the  bone.  A  little  beneath,  and  to  the 
outside  of  the  head,  are  two  eminences,  which  project  from  the 
ends  of  the  shaft  of  the  bone,  and,  from  their  relative  size,  are 
named  the  greater  and  lesser  tuberosities  (tubercula).  The 
greater  tuberosity,  12,  is  external  and  posterior  in  its  situation, 
convex  in  its  outline,  and  marked  on  its  upper  border  by  three 
flat  sur&ces  for  the  insertion  of  the  external  rotator  muscles. 
The  smaller  tuberosity,  18,  rounded  and  more  prominent  than 
the  other,  gives  attachment  to  the  sub-scapularis  muscle.  They 
are  separated  by  the  bicipital  groove.  Towards  its  lower  third 
the  bone  widens,  and  appears  compreJ^sed  and  somewhat  twisted 
from  behind  forward ;  its  greatest  diameter  is  transverse  ;  it  pre- 
sents internally  a  considerable  projection,  14,  the  inner  condyle^ 
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which  is  inclined  backwards,  and  gives  attachment  to  the  in- 
ternal lateral  ligament  of  the  elbow-joint,  and  to  a  tendon 
common  to  the  greater  number  of  the  anterior  muscles  of  the 
foramen.  Externally  is  situated  another  smaller  process,  15, 
(external  condyle^)  to  which  are  attached  the  external  lateral 
ligament  and  a  tendon  common  to  the  muscles  of  the  posterior 
and  external  surfaces  of  the  fore-arm.  Between  the  condyles  is 
placed  the  inferior  articular  sur&ce,  which  is  inclined  somewhat 
forwards.  Proceeding  in  the  enumeration  of  the  parts  which 
enter  into  its  composition  from  the  radial  to  the  ulnar  side,  we 
observe  a  rounded  eminence,  16,  placed  rather  on  the  anterior 
sur&ce  of  the  bone,  and  articulating  with  a  cavity  observable  on 
the  superior  extremity  of  the  radius,  calculated  to  allow  of  all 
that  freedom  of  motion  which  the  radius  enjoys,  viz.  flexion  and 
extension  on  the  humerus,  and  pronation  and  supination  by  ro-* 
tation  on  its  own  axis; — a  slight  groove  or  depression  cone* 
sponding  with  the  circumference  of  this  eminence,  a  semicircu- 
lar ridge,  which  is  lodged  in  the  space  intervening  between  the 
radius  and  ulna ; — a  wide  and  deep  groove  which  receives  the 
prominent  part  of  the  larger  sigmoid  cavity  of  the  ulna ;  and, 
lastly,  a  prominent  ridge,  which  is  received  into  the  internal  part 
of  the  same  cavity.  This  prominence  descends  much  lower  than 
the  external  portion  of  the  articular  surface,  and  determines  an 
obliquity  in  the  direction  of  the  humerus,  when  its  lower  extr^ 
mity  is  made  to  rest  on  a  plain  surface.  The  groove,  with  its 
maigins,  forms  a  well-marked  pulley-like  surface,  17,  on  which 
the  sigmoid  cavity  of  the  ulna  moves  in  flexion  and  extension ; 
hence  it  is  termed  the  trochlea.  At  the  fore  part  of  the  inferior 
extremity  of  the  bone,  and  immediately  above  the  trochlea,  is  a 
superficial  depression,  18,  which  receives  the  coronoid  process  of 
the  ulna  during  flexion,  and  posteriorly  a  more  considerable 
fossa,  which  lodges  the  olecranon  during  the  extension  of  the 
fore-arm. 

A  modification  of  the  nomenclature  applied  to  these  different 
eminences  has  been  proposed  by  Chaussier :  retaining  the  term 
trochlea  for  the  surface  of  articulation  with  the  ulna,  he  calls 
that  which  articulates  with  the  radius,  the  condyle,  (it  is  some- 
times called  the  small  head  ;)  and  for  the  two  lateral  eminences 
of  insertion,  now  named  condyles,  he  substitutes  the  terms  epj« 
trochlea  and  epi-contfyle. 
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199.  Attachments  of  mtfsc/ef.— -The  posterior  8iirfiEu:e  gives 
attachment  to  the  triceps  ;  the  anterior  (by  the  posterior  margin 
of  the  bicipital  groove)  to  the  teres  major  and  latissimus  dorsi; 
in  the  middle,  by  a  slightly-marked  line,  to  the  coraco^brachi- 
alis ;  inferiorly,  to  the  brachialis  anticus ; — the  external  portion 
of  the  same  surface,  superiorly,  by  a  rough  eminence,  to  the 
deltoid  ;  by  the  anterior  margin  of  the  bicipital  groove,  to  the 
pectoialis  major.  The  greater  tuberosity  gives  attachment,  by 
the  three  flat  surfaces  on  its  upper  border,  to  the  supra-spinatus, 
inirarspinatus,  and  teres  minor  muscles ;  the  lesser  tuberosity  to 
the  sub-scapularis.  The  inferior  extremity,  by  its  outer  border, 
to  the  supinator  radii  longus,  and,  by  its  external  condyle,  to 
the  extensor  carpi  radialis  longior  and  brevior,  extensor  com- 
munis digitorum,  extensor  carpi  ulnaris,  anconeus  and  supinator 
radii  brevis ;  by  the  internal  condyle,  to  a  tendon  common  to 
the  pronator  radii  teres,  flexor  carpi  radialis,  palmaris  longus, 
flexor  carpi  ulnaris,  and  flexor  digitorum  sublimis. 

Articulations. ^-^TYie  humerus  articulates  wiA  the  glenoid 
cavity  of  the  scapula,  and  with  the  ulna  and  radius. 

Developement, — The  shaft  of  the  bone  grows  from  one  ossific 
centre ;  the  head  and  the  two  tuberosities  have  each  their  own 
points.     So  have  the  two  condyles  and  the  trochlea. 


THE   RADIUS. 

200.  The  radius,  fig.  55,  1,  shorter  than  the 
ulna  by  the  length  of  the  olecranon  process,  is 
placed  at  the  external  side  of  the  fore-arm,  extend- 
ing trom  the  humerus  to  the  carpus.  It  is  broader 
below  than  above,  slightly  curved  in  its  form,  and 
divided  into  a  body  and  two  extremities.  As  the 
body  is  somewhat  triangular,  we  observe  on  it  three 
surfaces,  bounded  by  three  margins,  or  ridges. 
The  anterior  surface,  1,  expands  towards  the 
lower  part,  and  is  marked  along  its  middle  by  a 
longitudinal  groove  for  the  flexor  pollicis  longus ; 
superiorly  is  situated  the  foramen,  2,  for  the 
medullary  vessels,  its  direction  being  from  below 
upwards ;  and  inferiorly  a  flat  surface,  3,  corre- 
sponding with  the  pronator  quadratus.  The  pos- 
terior surface,  convex  in  the  greater  part  of  its  ex- 
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tent,  is  gtooved  at  its  central  tliiid,  for  the  origin  of  the  ex- 
tensors of  the  thumb  ;  the  external  surfece,  round  and  convex, 
is  marked  towards  its  middle  by  a  rough  impression,  4,  which 
gives  insertion  to  the  pronator  radii  teres.  Of  the  margins  sepa* 
rating  these  surfaces,  the  posterior  is  distinct  only  at  the  middle 
part ;  the  external  is  round,  and  becomes  smooth  towards  the 
lower  extremity ;  whilst  the  internal  is  acute  and  sharp,  for  the 
attachment  of  the  inter-osseous  ligament.  The  body  is  termi- 
nated superiorly  by  a  rough  prominence,  5,  (tuber  radii,)  termed 
the  bicipital  tuberosity ,  from  its  giving  insertion  to  the  biceps 
muscle. 

Above  the  tuberosity  the  bone  becomes  narrowed  and  con- 
stricted into  the  form  of  a  necky  which  is  again  surmounted  by 
the  keadf  7,  intended  by  its  extremity  to  articulate  with  the 
round  convex  part  of  the  lower  extremity  of  the  humerus,  its 
small  head  (condyle,  Chauss.),  while  its  margin  rolls  on  the 
lesser  sigmoid  cavity  of  the  ulna.  The  margin  is  smooth  and 
convex ;  the  upper  sur&ce,  also  smooth,  is  a  shallow  cup-like 
cavity ;    and  both  are  covered  with  cartilage  in  the  recent  state. 

201.  The  radius  at  its  lower  part  becomes  broad  and  thick ; 
the  anterior  surface  is  flat  and  expanded,  being  covered  by  the 
pronator  quadratus  muscle ;  it  is  bounded  below  by  a  prominent 
line,  8,  which  gives  attachment  to  the  anterior  ligament  of  the 
wrist-joint.  The  posterior  sur&ce  is  convex,  and  marked  by 
grooves  which  transmit  the  tendons  of  the  extensor  muscles ; 
of  these,  one  which  is  very  narrow  and  oblique  in  its  direction, 
and  nearly  in  the  middle  line,  lodges  the  tendon  of  the  extensor 
pollicis  (secundi  intemodii).  At  the  inner  or  ulnar  side  of  this 
is  placed  another,  much  broader,  which  transmits  the  tendons 
of  the  extensor  communis  and  indicator ;  and  at  its  outer  side, 
a  third,  divided  into  two  parts  by  a  linear  impression,  marks  the 
passage  of  the  flexor  carpi  radialis,  longior  and  brevier*  Cor- 
responding with  the  external  border  of  the  bone,  is  another 
groove,  directed  obliquely  forwards,  and  divided  into  two  parts, 
for  the  tendons  of  the  extensores — ^primi  intemodii,  and  ossis 
metacarpi  pollicis.  The  outer  side  of  the  bone,  particularly  the 
part  corresponding  with  the  ridge  which  separates  the  two  latter 
grooves,  is  prolonged  downwards,  and  named  the  styloid  pro* 
cess  J  9 ;  it  affords  attachment  to  the  external  lateral  ligament  of 
the  wrist-joint.     On  the  inner  side  of  the  bone  is  situated  a 
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small  cavity,  10,  (semi-lunar,)  covered  by  cartilage,  vbidh  arti- 
culates with  the  inferior  extremity  of  the  ulna.  At  its  inferior 
extremity  the  ladius  presents  its  carpal  articulating  surface, 
(scaphoid ;  navicular,)  which  is  included  between  the  base  of 
the  styloid  process  and  the  oval  cavity  just  mentioned,  bounded 
before  and  behind  by  two  rough  margins  for  the  attachment  of 
the  radio-carpal  ligaments.  It  is  divided  from  before  backwards, 
by  a  line,  into  two  unequal  portions,  of  which  the  external  is 
triangular,  and  articulates  with  the  scaphoid  bone ;  the  internal 
is  square,  and  articulates  with  the  semi-lunar. 

Attachments  of  mtt«c/M.— -The  anterior  sur&ce  of  the  body, 
by  its  grooved  part,  to  the  flexor  longus  poUicis;  by  the  ob- 
lique line,  leading  from  the  tuberosity  to  the  insertion  of  the 
pronator  radii  teres,  to  the  supinator  brevis  and  flexor  sublimis  ; 
its  inferior  fifth  to  the  pronator  quadratus  ;  the  posterior  surface, 
by  a  slight  concavity  in  the  middle,  to  the  extensores  poUicis ; 
the  external  margin,  by  a  rough  sur&ce,  to  the  pronator  teres  ; 
inferiorly,  to  the  pronator  quadratus  and  the  supinator  radii 
longus ;  whilst  the  posterior  part  of  the  bicipital  tuberosity  gives 
attachment  to  the  biceps  muscle. 

Articulations. — The  radius  articulates  with  the  humerus,  the 
ulna,  the  scaphoid  and  semi-lunar  bones. 

Developement. — It  has  a  centre  of  ossification  for  its  body, 
and  one  for  each  extremity. 

THE   ULNA. 

202,  The  ulna,  fig.  66,  (aikiWi,  cubitus,)  is  placed  at  the 
inner  side  of  the  fore-arm ;  it  is  a  long  and  rather  irregular  bone, 
larger  at  the  upper  than  at  the  lower  extremity, — a  conformation 
the  reverse  of  that  which  obtains  in  the  radius.  Its  body,  or 
shaft,  is  marked  off  into  three  surfaces  by  three  prominent  lines. 
These  are  all  broader  above  than  below,  in  consequence  of  the 
decreasing  size  of  the  bone.  The  anterior  surface,  11,  slightly 
depressed,  is  grooved  longitudinally  for  the  origin  of  the  flexor 
profundus,  and  marked  at  its  upper  third  by  a  foramen,  12,  di- 
rected obliquely  upwards  for  the  medullary  vessels.  The  internal 
surface,  smooth  and  somewhat  excavated  superiorly,  is  covered  in 
the  greater  part  of  its  extent  by  the  flexor  profundus  muscle ;  it 
becomes  round  inferiorly,  where  it  is  subcutaneous.   The  external 
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suT&ce,  rougb  and  irregulax,  is  divided  into  two  parts,  of  which  one, 
of  small  extent,  corresponds  with  the  superior  extremity  of  the 
bone,  and  forms  an  elongated  depression  for  the  anconeus  mus- 
cle ;  the  other,  reaching  to  the  lower  extremity,  gives  origin  to 
the  extensors  of  the  thumb  and  the  supinator  radii  brevis.  Of 
the  three  margins,  the  internal  and  posterior  are  round,  and  for 
the  most  part  smooth  ;  the  external  is  sharp,  and  gives  attach- 
ment to  the  inter-osseous  ligament. 

^08.  At  the  superior  extremity  of  the  bone  are  situated  two 
eminences,  so  placed  as  to  bound  the  cavity  by  which  it  articu- 
lates with  the  humerus.  Of  these,  one  called  olecranon,  13, 
(aikei^i  ulna ;  pcg»»iOP9  the  head,)  is  nearly  on  a  line  with  the 
shaft  of  the  bone ;  the  other,  the  coronoid  process,  14,  (fcogAfVfj, 
a  crowds  beak ;  uiog,  like,)  projects  &om  its  anterior  sur&ce. 
The  olecranon  terminates  in  a  rough  tuberosity  and  an  obtuse 
point ;  the  former  giving  insertion  to  the  triceps  extensor ;  the 
latter  being  lodged,  when  the  arm  is  extended,  in  the  posterior 
cavity  at  the  end  of  the  humerus.  Anteriorly,  this  process  is 
smooth  and  hollowed  out,  to  form  part  of  the  sur&ce  of  articula- 
tion with  the  humerus ;  posteriorly,  it  presents  a  flat  triangular 
surface,  which  is  subcutaneous.  The  coronoid  process,  by  a 
gentle  ascent,  rises  upwards  and  forwards  from  the  anterior  sur- 
face of  the  bone,  and  terminates  in  a  sharp  ridge,  which  over- 
hangs the  articular  surface,  and  is  received  during  flexion  into 
the  anterior  depression  in  the  humerus ;  its  anterior  surface, 
rough  and  triangular,  gives  insertion  to  the  brachialis  anticus 
muscle ;  its  upper  aspect  is  smooth  and  excavated :  its  inner 
border  gives  attachment  to  the  internal  lateral  ligament ;  the  ex- 
ternal is  hollowed  into  a  smooth  depression,  the  smaller  sigmoid 
cavity,  which  articulates  with  the  head  of  the  radius.  The 
great  sigmoid  cavity,  15,  formed  by  the  junction  of  the  smooth 
surfaces  of  these  two  processes,  has  been  so  named  from  some 
supposed  resemblance  to  the  form  of  the  Oreek  letter  2  (ffiyfia, 
uiog,  like),  as  it  was  originally  written.  Covered  by  cartilage 
in  its  entire  extent,  it  is  divided  into  two  parts  (but  unequally, 
the  inner  one  being  the  larger)  by  a  smooth  ridge  running  down- 
wards from  the  peak  or  point  of  the  olecranon  to  that  of  the 
coronoid  process.  This  ridge  and  the  concavities  beside  it  cor- 
respond, the  one  with  the  groove,  the  others  with  the  lateral 
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parts  of  tbe  trochlea.  At  the  margins  of  the  sigmoid  cavity 
may  be  observed  two  notches  which  mark  off  the  parts  of  the 
surface  which  belong  to  the  olecranon  and  the  coronoid  process 
respectively. 

S04.  At  the  inferior  extremity  of  the  bone,  which  is  small 
and  rounded,  are  situated  two  eminences,  of  which  the  external 
one,  named  the  head  of  the  ulna,  16,  round  and  covered  with 
cartilage,  presents  two  aspects,  of  which  one,  nearly  circular  in 
its  form,  looks  towards  the  wrist-joint,  and  corresponds  with  the 
triangular  fibro-cartilage  of  that  articulation ;  whilst  the  external 
one,  narrow  and  convex,  is  received  into  the  semi-lunar  cavity  in 
the  contiguous  border  of  the  radius.  The  internal  eminence,  17, 
named  the  styloid  process^  projects  on  a  line  with  the  posterior 
and  inner  surface  of  the  bone ;  it  is  elongated  in  iti^  form,  and 
gives  attachment  to  the  internal  lateral  ligament  of  the  joint. 
The  head  and  the  styloid  process  are  separated  posteriorly  by  a 
groove,  which  is  traversed  by  the  tendon  of  the  extensor  carpi 
ulnaris,  and  inferiorly  by  a  depression  at  the  base  of  the  styloid 
process  into  which  the  triangular  fibro-cartilage  is  inserted. 

Attachments  of  muscles,  —  The  anterior  surface,  superiorly, 
and  in  the  middle,  gives  attachment  to  the  flexor  digitorum 
profundus  ;  inferiorly,  to  the  pronator  quadratus  ;  the  posterior 
surface,  to  the  anconeus,  the  extensor  carpi  ulnaris,  supinator 
radii  brevis,  the  extensores  pollicis,  and  the  extensor  indids; 
by  the  posterior  longitudinal  line,  to  an  aponeurosis  common  to 
the  flexor  carpi  ulnaris,  flexor  digitorum  profundus,  and  ex- 
tensor carpi  ulnaris.  The  superior  extremity,  by  the  sum* 
mit  of  the  olecranon  to  the  triceps  brachialis ;  the  coronoid  pro- 
cess, by  its  anterior  rough  surface,  to  the  brachialis  anticus; 
and  by  its  internal  side,  to  the  second  origin  of  the  pronator 
teres. 

Articulations. '^^iYiQ  ulna  articulates  with  the  humerus  and 
the  radius ;  it  has  no  point  of  contact  with  the  carpal  bones, 
but  it  is  brought  into  relation  with  the  cuneiform  bone  by  means 
of  the  inter-articular  fibro-cartilage. 

Developement. — The  shaft  of  the  ulna,  as  in  other  long  bones, 
has  its  own  osseous  centre ;  so  has  the  lower  extremity  or  head, 
as  well  as  the  olecranon  process. 


HAND. 
The  liand   is   composed   of  the    carpus,    meta-carpuB,  and 


S05.  The  fiiat  or  superior  part  of  the  hand  is  named  the 
carpus  or  wrist,  fig.  66  ;  it  is  placed  between  the  fore-arm  and 
the  meta-carpus,  and  composed  of  eight  small  bones,  which  are 
disposed  in  two  langes,  each  consisting  of  an  equal  number. 
Proceeding  in  the  enumeration  from  the  radial  to  the  ulnar  side, 
the  bones  which  constitute  the  first  or  superior  range  are  thus 
named  &om  their  shape — scaphoid  1,  semi-lunar  S,  cuneiform 
3,  and  pisiform  4;  those  of  the  second  or  inferior  range  are 
the  trapezium  5,  trapezoid  7,  os  magnum  8,  and  unciform  9. 
The  dorsal  surface  of  the  carpus  is  convex,  the  palmar  concave 
and  irregular,  and  marked  by  four  bony  prominences,  across 
which  is  stretched  the  anterior  annular  ligament,  so  as  to  form  a 
canal^for  the  transmission  of  the  flexor  tendons. 

BONES  OP  THE  FIRST  ROW. 
THE  SCAPHOID  BONE. 
^6.  The  scaphoid  or  boat-shaped  bone,  fig.  56,  1,  (ffxa^, 
a  boat,)  is  the  first  of  this  row,  and  the 
latest.    Its  position  is  oblique,  ao  that  ^'P  6^ 

its  broad  end  is  directed  towards  the 
trapezium  and  root  of  the  thumb,  whilst 
the  nairow  one  inclines  inwards  and 
upwards  to  the  middle  of  the  articular 
Buriaee  of  the  radius.  It  is  convex  on 
one  side,  concave  on  the  other.  The 
concave  or  hollowed  sur&ce  (scaphoid) 
looks  obliquely  inwards  and  forwards, 
and  is  that  which  determines  the 
form  and  ^ves  name  to  the  bone.  Its 
upper  articular  surface,  convex  and 
triangular,  ie  applied  to  the  radius ; 
the  lower,  also  convex,  articulates 
with  the  trapezium  and  the  trapezoid 
bone.     Its  concavity  receives  part  of 


206  CARPAL  BONES — FIRST  ROW. 

the  head  of  the  os  magnum ;  close  to  this  is  a  narrow  articular 
surface  which  is  in  contact  with  the  semi-lunar  bone ;  on  its  ra- 
dial side  is  a  rough  surface,  to  which  is  attached  the  external 
lateral  ligament  of  the  wrist-joint :  posteriorly  is  a  narrow 
grooved  surface  for  the  attachment  of  ligaments ;  and  anteriorly 
is  a  rough  sur&ce,  the  inner  or  ulnar  half  of  which  is  narrow 
and  slightly  grooved,  whilst  the  outer  is  prominent  and  tuber- 
culated  for  the  attachment  of  ligaments.  It  articulates  with 
five  bones. 

THE  SEMI-LUNAR  BONE. 

207.  The  name  of  this  bone,  2,  is  taken  from  its  being  con* 
cave  or  crescentic  on  its  inferior  surface.  Irregularly  triangular 
in  its  form,  convex  superiorly,  it  articulates  with  the  square  part 
of  the  articular  surface  of  the  radius ;  inferiorly  concave,  with 
the  OS  magnum  and  the  unciform  ;  on  the  ulnar  side  with  the 
cuneiform ;  on  the  radial  side  with  the  scaphoid;  anteriorly  and 
posteriorly  it  gives  attachment  to  ligaments.  It  articulates  with 
five  bones. 

THE   CUNEIFORM   BONE. 

208.  This  is  the  **  wedge-shaped''  bone,  3  ;  sometimes  also  it 
is  named  from  its  form  «  pyramidal :"  superiorly,  it  is  in  re- 
lation with  the  inter-articular  fibro-cartilage  of  the  wrist-joint ; 
inferiorly,  it  articulates  with  the  unciform  bone ;  on  the  ulnar 
side,  gives  attachment  to  ligaments ;  on  the  radial  side,  articu- 
lates with  the  semi-lunar  bone ;  anteriorly  it  affords  attachment 
to  ligaments,  and  presents  a  small  articular  surface  for  the  pisi«- 
form  bone.     It  articulates  with  three  bones. 

THE    PISIFORM   BONE. 

209.  The  *^  pea-shaped"  bone,  4,  i»  placed  on  a  plane,  ante- 
rior to  the  other  bones  of  the  carpus.  Its  form  is  indicated  by 
its  name  (pisunif  a  pea).  It  presents  but  one  articular  surface, 
which  is  situated  on  the  posterior  part,  or  base,  and  rests  on  the 
anterior  surface  of  the  cuneiform  bone ;  it  affords  attachment 
to  the  annular  ligament  of  the  carpus,  to  the  flexor  carpi  ul- 
naris  muscle,  and  to  the  abductor  of  the  little  finger. 

The  first  three  carpal  bones  form,  when  in  apposition,  a  round- 
ed convex  sur&ce,  which  corresponds  with  the  concavity  pre- 
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sented  by  the  radius  and  the  inter-articular  cartilage  ;  but  their 
lower  sur&ce  constitutes  a  deep  hollow,  which  receives  the  head 
of  the  OS  magnum  and  the  unciform  bone. 

BONES   OF   THE   SECOND   ROW. 
THE    TRAPEZIUM. 

210.  The  name  of  this  bone,  5,  is  taken  from  its  presenting 
four  unequal  edges  at  its  posterior  aspect.  It  is  placed  at  the 
radial  border  of  the  carpus,  between  the  metacarpal  bone  of  the 
thumb  and  the  scaphoid  bone.  It  is  known  by  the  angular  ap- 
pearance of  its  dorsal  surface,  and  by  the  tubercle  and  groove  at 
its  palmar  aspect.  Superiorly  concave,  it  articulates  with  the 
scaphoid  bone^  inferiorly,  concave  from  behind  forward,  and 
convex  transversely,  with  the  first  metacarpal  bone;  on  the 
ulnar  side,  with  the  trapezoid  bone,  and  by  a  small  surfiice  situ- 
ated more  inferiorly,  with  the  edge  of  the  second  metacarpal 
bone ;  on  the  radial  and  posterior  sides  it  gives  attachment  to 
ligaments ;  anteriorly  it  presents  a  groove,  6,  traversed  by  the 
tendon  of  the  flexor  carpi  radialis,  and  a  tubercle  to  which  the 
annular  ligament  of  the  carpus  is  attached.  It  articulates  with 
four  bones. 

THE    TRAPEZOID   BONE. 

211.  This  is  a  small  bone,  7,  compared  with  those  between 
which  it  is  placed,  viz.  the  trapezium,  scaphoid,  and  os  mag- 
num ;  in  form  and  position  it  has  some  resemblance  to  a  wedge, 
and  but  little  to  a  trapezium,  except  that  its  posterior  surface 
is  bounded  by  four  unequal  edges.  It  articulates  superiorly 
with  the  scaphoid  bone  ;  inferiorly,  with  the  second  metacarpal 
bone ;  on  the  ulnar  side,  with  the  os  magnum ;  on  the  radial 
side,  with  the  trapezium  :  the  anterior  and  posterior  surfaces 
afford  attachment  to  ligaments.      It  articulates  with  four  bones. 

OS   MAGNUM. 

212.  This,  8,  is  the  largest  of  the  carpal  bones ;  its  form  is 
oblong,  round  superiorly,  cubic  inferiorly ;  the  superior  surface, 
named  its  '^  head,^^  (whence  it  is  sometimes  called  os  capitatum,) 
is  supported  by  a  narrowed  portion,  named  the  ^'  neck  ;^  its 
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greatest  conyexity  is  in  the  antero-posterior  directioB,  wlieie  it 
ia  received  into  a  cavity  fonned  by  the  scaphoid  and  the  semi-' 
lunar  bone ;  it  articulates,  inferiorly,  by  three  distinct  snifiic6fet 
of  which  the  middle  is  the  largest,  with  the  second,  third,  and 
fourth  metacarpal  bones ;  on  the  ulnar  side,  with  the  undfom 
bone ;  on  the  radial  side,  with  the  trapezoid  bone :  the  anterior 
and  posterior  aspects  are  rough  (particularly  the  former)  for  the 
attachment  to  ligaments.     It  articulates  with  seven  bones* 

THE  UNCIFORM  BONE. 

213.  The '' hooked-shaped^  bone,  9,  (uncos,  a  hook,)  is 
readily  distinguished  from  the  rest  by  the  curved  process,  10, 
upon  its  palmar  surfiu^e  :  it  articulates,  superiorly,  with  the  semi* 
lunar  bone;  inferiorly,  by  two  distinct  sur&ces,  with  the  fourth 
and  fifth  metacarpal  bones ;  on  the  ulnar  side  with  the  cuneiform 
bone ;  on  the  radial  side  with  the  os  magnum :  anteriorly  its 
hooked  process  affords  attachment  to  the  anterior  annular  ligsH 
ment  of  the  carpus  ;  posteriorly  a  rough  surface  also  gives 
attachment  to  ligaments.     It  articulates  with  five  bones. 

THE  META-CARPUS. 

214.  This  forms  the  second  or  middle  portion  of  the  hand, 
being  situated  between  the  carpus  and  the  phalanges  ;  it  is  com- 
posed of  five  bones,  which  are  named  first,  second,  &c.  in  their 
numerical  order,  the  enumeration  being  commenced  at  the  radial 
side.  These  bones  are  placed  parallel  one  with  the  other,  and 
nearly  on  the  same  plane,  with  the  exception  of  the  first,  which 
is  more  anterior  than  the  rest,  and  alters  its  relative  position  to 
them  in  its  various  movements.  They  vary  in  size,  the  first 
being  thicker  and  shorter  than  the  others  ;  and  these  gradually 
diminish  in  length  firom  the  second  to  the  fifth.  They  are  all 
slightly  concave  on  the  palmar  surface,  convex  on  the  dorsal, 
larger  at  their  extremities  than  in  the  bodies  or  middle  part,  ter- 
minated at  the  carpal  extremity  by  an  unequal  eminence,  and  at 
the  digital  by  a  rounded  head. 

The  bodies  are  lengthened  and  somewhat  compressed,  but 
may,  in  each,  be  regarded  as  presenting  a  palmar,  a  dorsal,  and 
two  lateral  suAces.  The  palmar  surface  is  narrow,  and  presents 
in  the  middle  a  prominent  line,  which  separates  the  attachments 
of  the  inter-osseous  muscles,  and  corresponds  with  the  tendons  cS 
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the  tLexGt  muscles ;  as  also,  in  the  first,  to  the  opponens  and 
flexor  breyis  pollicis,  and  in  the  third  to  the  origin  of  the  ad- 
duct<»r  pollids. 

The  dorsal  surfiu;e,  convex  and  smooth  in  the  first,  presents, 
in  the  second,  third,  and  fourth,  a  longitudinal  line,  which, 
bifurcating,  forms  the  sides  of  a  triangular  surface,  extending 
OTCT  two-thirds  of  their  length ;  in  the  fifth,  also,  is  observed  a 
prominent  longitudinal  line,  directed,  obliquely,  from  the  ulnar 
to  the  radial  side.  The  lateral  surfaces  afford  attachment  to  the 
dorsal  inter-osseous  muscles  ;  broad  iii  the  four  last  bones,  these 
sur&ces  are  narrowed,  and  form  merely  borders  in  the  first. 

The  carpal  extremity  presents,  in  each,  some  peculiarities 
which  render  a  separate  description  necessary ;  on  the  first  is 
observed  a  surface,  which  is  concave  in  the  antero-posterior,  and 
convex  in  the  opposite  direction,  which  articulates  with  the  tra- 
pezium ;— in  the  second,  a  concave  surfece  articulates  with  the 
trapezoid  bone,  and  on  the  radial  side,  a  small  sur&ce,  with  the 
trapezium ;  at  the  ulnar  side,  its  margin  is  extended  obliquely 
backwards,  so  as  to  become  wedged  in  between  the  trapezium 
and  the  third  metacarpal  bone,  and  articulates  by  its  tip  with  the 
08  magnum ;-— on  the  third,  a  nearly  plain  sur&ce  articulates 
with  the  OS  magnum ;  on  the  radial  and  ulnar  sides  are  surfaces 
{(jx  articulation  with  the  contiguous  metacarpal  bones ;-— on  the 
fourth,  two  articular  surfaces  move  upon  the  os  magnum  and 
unciform,  on  the  radial  side  there  are  two  sur&ces,  and  on  the 
ulnar  side  one,  for  articulation  with  the  corresponding  surfaces  of 
the  bones  on  each  side ; — on  the  fifth,  a  concave  surface,  directed 
outwards,  corresponding  with  the  unciform  bone ;  and,  on  the 
radial  side,  a  surface  for  the  fourth  metacarpal  bone. 

The  anterior,  or  digital,  extremities  of  all  are  convex,  and 
articulated  with  the  phalanges,  the  smooth  surfaces  extending 
farther  on  the  palmar  than  on  the  dorsal  aspect  of  the  bones ; 
and  on  the  margins  of  these  are  inequalities  for  the  attachment 
of  ligaments. 

BONES  OF  THE  FINGERS. 

216.  These  are  fourteen  in  number ;  each,  with  the  exception 
of  the  thumb,  having  three  separate  pieces  (phalanges^  inter- 
nadia).  Of  these  the  first  is  longer  than  the  second,  and  the 
seccmd  than  the  third.     Like  other  long  bones,  each  is  divided 
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into  a  body  and  two  extremities,  of  which  one  rq>resents  the 
base  and  the  other  the  head.  Winslow,  and  some  other  anato- 
mists, reckon  three  phalanges  in  the  thumb,  as  thej  conceive 
that  its  posterior,  or  most  movable  bone,  resembles  the  first 
phalanges  of  the  fingers,  rather  than  the  metacarpal  bones.  But 
if  its  conformation  be  examined  with  attention,  more  especially 
that  of  its  anterior  extremity,  and  also  its  mode  of  articulation 
with  the  bone  in  front  of  it,  its  analogy  with  the  metacarpal 
range  will  appear  more  striking  than  with  the  first  digital  pha- 
langes ;  and  so  it  is  considered  by  Meckel,  Portal,  H.  and  J. 
Cloquet.  The  bodies  of  the  first  row  or  phalanx  are  convex 
on  the  dorsal  sur&ce,  and  flat  from  side  to  side  on  the  palmar, 
but  arched  from  before  backwards  ;  the  palmar  sur&ce  is 
bounded  by  two  margins  which  give  insertion  to  the  fibrous 
sheaths  of  the  flexor  tendons.  The  larger,  or  posterior  extre- 
mities, present  an  oval  smooth  surface,  whose  greatest  diameter 
is  from  side  to  side,  intended  to  receive  the  convex  heads  of  the 
corresponding  metacarpal  bones.  The  anterior  extremities, 
smaller  than  the  other,  end  in  two  small  lateral  condyles,  with 
a  slight  groove  between  them,  both  being  adapted  to  the  base 
of  the  contiguous  bones,  so  as  to  form  ginglymoid,  or  hinge- 
joints.  The  articular  sur&ce  is  prolonged  &rther  on  the  palmar 
than  on  the  dorsal  aspect,  which  allows  a  more  free  range  to  the 
motion  of  flexion.  The  margins  of  the  articular  sur&ces  are 
rough  and  prominent  for  the  attachment  of  ligaments. 

The  second  row  consists  of  four  bones,  the  thumb  having 
only  two  pieces  corresponding  with  those  of  the  first  and  last 
phalanx.  Smaller  tlmn  the  preceding  set,  they  still  resemble 
them  in  their  general  outline.  The  broader,  or  posterior  extre- 
mity, ends  in  an  articular  sur&ce,  divided  by  a  slight  ridge  ex- 
tending from  before  backwards,  the  lateral  parte  being  concave, 
for  the  reception  of  the  two  eminences  on  the  contiguous  bone ; 
the  anterior  extremity  is  divided  into  two  lateral  convex  sur&ces, 
which  are  lodged  in  depressions  in  the  base  of  the  last  phalanx. 

The  third  row  (phalanges  unguium^  Sosmm.)  consiste  of  five 
pieces,  that  of  the  thumb  being  the  largest.  They  are  convex 
on  the  dorsal,  flat  on  the  palmar  surface,  rough  at  the  summit, 
which  corresponds  with  the  pointe  of  the  fingers,  and  at  the 
base,  for  the  attachment  of  ligamente  and  the  flexor  tendons. 
The  articular  surface,  at  the  base,  resembles  that  of  the  base  of 
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the  second  phalanx,  in  having  two  shallow  concavities  divided  by 
a  central  convex  line. 

Attachments  of  muscles.^'^1.  To  the  carpal  bones.  The 
pisiform  bone  gives  origin  to  the  abductor  minimi  digiti,  and 
insertion  to  the  flexor  carpi  ulnaris ;  the  trapezium  to  the  op- 
ponens  and  abductor  poUicis ;  the  trapezoid  to  part  of  the 
flexor  brevis  poUicis;  the  os  magnum  to  part  of  the  same; 
the  unciform  to  the  flexor  brevis  (minimi  digiti)  and  to  the 
adductor. 

2.  To  the  metacarpal  bones.  The  Jirst^  or  that  of  the 
thumb,  gives  insertion  to  the  extensor  ossis  metacarpi  pollicis 
and  to  the  opponens  pollicis,  and  origin  to  part  of  the  abductor 
indicis :  the  second,  or  that  of  the  forefinger,  to  the  flexor  carpi 
radialis  at  its  palmar  end,  and  to  the  extensor  carpi  radialis  Ion* 
gior  on  the  dorsal  surface  of  its  base,  and  by  its  lateral  sur&ces, 
to  the  two  first  dorsal  inter-ossei  muscles  and  one  palmar :  the 
third,  to  the  extensor  carpi  radialis  brevior,  to  the  adductor 
pollicis,  and  also  to  two  dorsal  inter-ossei :  the  fourth,  to  two 
dorsal  inter-ossei  and  one  palmar :  the  Jifih,  to  the  extensor 
carpi  ulnaris,  and  the  adductor  or  opponens  minimi  digiti^  to 
one  dorsal  and  one  palmar  inter-osseous  muscle. 

8.  To  the  bones  of  the  fingers.  Those  of  the^rs^  range  of 
the  four  fingers  give  attachment  by  their  lateral  borders  to  the 
tendinous  sheaths  of  the  flexor  tendons  ;  their  dorsal  sur&ce  is 
covered  by  the  expansion  of  the  extensor  tendons.  The  bones 
of  the  second  row  give  insertion  at  their  dorsal  surface  to  the 
tendons  of  the  extensor  communis ;  the  tendons  of  the  flexor 
sublimis  are  inserted  into  their  bases  at  the  palmar  surface :  the 
third  set  gives  insertion  to  the  tendons  of  the  flexor  proftindus  ; 
the  fibres  of  the  extensor  communis  are  also  continued  on  their 
dorsal  aspect. 

The  Jirst  phalanx  of  the  thumb  gives  insertion  to  the  exten- 
sor primi  intemodii,  to  the  flexor  brevis,  to  the  adductor  and 
abductor  pollicis :  the  second  phalanx  to  the  flexor  longus,  and 
to  the  extensor  secundi  intemodii. 

OF   THE    PELVIS. 

216.  The  pelvis,  or  *'  basin-shaped'^  cavity,  is  placed  at  the 
lower  extremity  of  the  trunk,  being  formed  by  the  union  of  the 
ossa  innominata^  the  sacrum,  and  the  coccyx.     Its  form  is  some- 
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what  circular;  its  size  presents  many  varieties,  dependent  on  the 
sex  and  age  of  the  subject,  as  well  as  on  individual  conforma- 
tion. In  young  subjects  the  two  lai^  lateral  bones,  the  ossa 
innominata,  are  divided  each  into  three  pieces,  the  ilium, 
ischiuni,  and  OS  pubis;  the  sacrum  consists  of  five  pieces,  resem- 
bling in  some  respects  the  bones  of  the  vertebral  column,  and 
hence  called  false  vertebrje ;  these  in  adult  age  become  united 
into  one.  The  coccyx,  or  caudal  prolongation,  consists  of  four 
pieces. 

THE   SACRUM. 

217.  The  sacrum,  fig.  57,  when  the  ^'S-  s?- 

body  is  in  the  erect  position,  is  placed 
at  the  superior  and  posterior  part  of 
the  pelvis,  beneath  the  last  lumbar 
vertebra,  above  the  coccyx,  and  be- 
tween the  ossa  innominata,  between 
which  it  is  inserted,  in  some  measure 
like  a  key-stone  into  an  arch. 

Its  figure  is  triangular  in  its  general 
outline;    concave    anteriorly,   convex 

posteriorly.  We  consider  successively  its  surfaces,  borders,  and 
extremities. 

The  anterior  or  pelvic  surface,  which  is  here  shown,  is  nearly 
fiat  ftom  side  to  side,  eoncave  from  above  downwards,  and 
marked  by  fonr  transverse  lines,  1,  indicating  its  oiiginal  divi- 
«on  into  five  pieces ;  laterally  it  presents  four  foramina,  2,  (ante- 
mor  sacral,)  for  the  transmissionof  the  anterior  branches  of  the 
sactal  nerves.  These  are  directed  outwards,  and  diminish  gradu- 
ally in  size  firom  above  downwards  ^  external  to  these  the  surface 
gives  attachment  to  the  pyramidalis  muscle. 
.  The  posterior  or  spinal  surfece  is  convex,  and  presents  along 
the  median  line  four  small  eminences,  usually  connected  so  as  to 
form  a  ridge ;  these  are  rudiments  of  the  spinous  processes ;  and 
beneath  them  is  a  triangular  groove,  or  rather  an  opening,  mark- 
ing the  termination  of  the  aacml  canal.  The  margins  of  the 
opening  present  two  tubercles,  which  give  attachment  to  the 
ligament  that  closes  in  the  canal.  The  inferior  pair  (sacral 
comua)  articulate  with  the  horns  of  the  coccyx.  At  each  side 
of  the  median  line,  are  two  grooves,  pierced  by  the  posterior 
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sacml  foramina,  which  are  much  smaller  than  the  anterior^  and 
transmit  the  posterior  branches  of  the  sacral  nerves. 

The  borders,  or  lateral  sur&ces  of  the  sacrum,  present  two 
distinct  parts,  one  superior,  8,  (iliac,)  large  and  irregular,  which 
in  the  fresh  state  is  covered  with  cartilage,  and  articulated  with 
the  ilium ;  the  other  inferior,  4,  thin  and  narrowing  to  a  point, 
gives  attachment  to  the  sacro-sciatic  ligaments.  A  small  inden- 
tation, 5,  terminates  this  border,  which,  with  the  corresponding 
extremity  of  the  coccyx,  forms  a  notch  for  the  transmission  of 
the  fifth  sacral  nerved 

The  base,  or  superior  extremity,  broad  and  expanded,  pre- 
sents, 1st,  towards  the  middle  line,  an  oval  surfece,  6,  cut  off  ob- 
liquely, and  tipped  with  cartilage  for  its  articulation  with  the 
last  lumbar  vertebra ;  behind  this  is  a  triangular  aperture  mark- 
ing the  orifice  of  the  sacral  canal,  ^nd,  on  each  side  a  smooth 
convex  surface,  inclined  forwards,  and  continuous  with  the  iliac 
fossa;  an  articular  process,  7,  concave  from  side  to  side,  which 
looks  backwards  and  inwards,  and  receives  the  inferior  articular 
process  of  the  last  lumbar  vertebra.  Before  each  articular  pro- 
cess is  a  groove,  forming  part  of  the  last  inter-vertebral  fora- 
men, and  behind  them  is  a  curved,  sharp,  and  depressed  border 
which  bounds  the  sacral  canal,  and  therefore  corresponds  with 
the  lateral  arches  of  the  vertebrae,  and  gives  attachment  to  the 
last  ligainentum  subflavum. 

The  apex,  or  inferior  extremity,  8,  directed  downwards  and 
forwards,  presents  an  oval  convex  sur&ce,  which  articulates  with 
the  coccyx. 

The  sacrum  in  its  interior  contains  much  loose  spongy  sub- 
stance, and  its  exterior  layer  is  but  moderately  compact.  Its 
central  part  is  also  hollowed  into  a  canal  (sacral),  which  curves 
from  above  downwards  as  the  bone  does ;  hence  it  is  of  a  trian- 
gular form,  and  gradually  narrows  as  it  descends. 

Attachments  of  muscles. — The  sacrum  gives  attachment,  by 
the  lateral  parts  of  its  anterior  sur&ce,  to  the  pyramidales 
muscles ;  by  its  posterior  surface  at  each  side  to  the  gluteus 
maximus,  sacro-lumbalis,  longissimus  dorsi,  and  multifidus  spi- 
nse ;  by  the  inferior  part  of  each  border  to  part  of  the  coccy-^ 
geus. 

Articulations, — The  sacrum  articulates  with  the  last  lumbar 
vertebra,  the  two  iliac  bones,  and  the  coccyx. 
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Developement. — In  the  first  three  pieces  there  are  found- five 
bony  points,  one  being  in  the  body,  two  at  the  sides  in  firont, 
and  two  posteriorly  in  the  arches.  Analogy  would  lead  us  to 
admit  two  more  in  each  body  corresponding  with  its  upper  and 
lower  surfaces,  and  one  in  the  spinous  process,  in  all  eight. 
In  the  two  lower  &Ise  yertebrae  there  appear  to  be  but  three, 
one  being  in  the  body  and  one  at  each  side. 

OSSA  COCCYGIS. 

218.  These  bones,  when  united  together,  which  is  usually 
the  case  in  advanced  life,  are  supposed  to  resemble  a  cuckooes 
bill,  and  are  therefore  called  coccygeal  (jcotcxv^,  a  cuckoo). 
Most  commonly  there  are  four  of  them,  sometimes  but  three ; 
in  a  few  instances  five  have  been  found.  They  diminish  gradu- 
ally in  size  from  above  downwards,  which  gives  them,  when  taken 
together,  a  pyramidal  form.  As  they  are  placed  in  a  continuous 
line  with  the  inferior  third  of  the  sacrum,  they  form  a  slightly 
concave  surfSuse  anteriorly,  a  convex  one  posteriorly. 

The  first  of  these  bones  resembles,  in  some  measure,  the  last 
fidse  vertebra  of  the  sacrum.  Its  body  is  small  and  concave  at 
its  upper  aspect,  which  articulates  with  the  extremity  of  the  sa- 
crum ;  posteriorly,  two  small  processes,  termed  comua,  project, 
which  rest  upon  the  sacral  comua.  The  second  bone  of  the 
coccyx  is  somewhat  square,  the  third  oblong,  and  the  fourth  a 
small  rounded  nodule  of  bone. 

Attachments  of  muscles. ^^The  coccyx  gives  attachment  to 
the  gluteus  maximus,  and  to  the  coccygeus  of  each  side,  and 
by  its  point  to  the  sphincter  ani.  Its  base  articulates  with  the 
sacrum. 

Each  of  these  pieces  has  a  separate  osseous  centre. 

OS   INNOMINATU^. 

219.  This  bone,  fig.  58,  is  of  so  complex  and  irregular  a 
form,  that  it  bears  no  perceptible  resemblance  to  any  other 
known  object,  and  therefore  remains  ^*  unnamed  ^  and  unname- 
able.  The  two  bones  thus  distinguished  by  the  negation  of  a 
name  are  situated  at  the  inferior  and  lateral  parts  of  the  trunk, 
extending  from  the  sacrum  forwards  to  the  median  line,  where 
they  are  connected  together.  Through  the  intervention  of  the 
sacrum,  which  is  wedged  in  between  them,  they  receive  the 
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weigbt  of  tlie  body,  fiota  the  ^'t-  ^■ 

vertebisl  column,  and  irana- 
Dut  it  to  the  lower  extremi- 
ties ,  thus  placed,  and  being 
somewhat  cnived  in  then; 
general  outline,  they  cir- 
cnmscnbe  the  greater  part 
of  the  cavity  of  the  pelvis, 
the  sides  and  fore-part  of 
which  they  form 

To  facibtate  the  descnp- 
tioa  of  this  very  iiregalar 
bone,  it  is  coDTcment  to 
consider  separately  each  of 
the  parts  into  which  it  is 
found  divided  in  early  life,  vli.  the  ilium,  OS  pubis,  and  ischitun. 

SSO.  The  ilium  (os  ilii),  or  iliac  portion  of  the  os  innomina- 
'tum,  constitutes  the  upper  part  of  the  bone  where  It  is  broad 
and  expanded ;  it  is  situated  at  the  superior  and  lateral  part  of 
the  pelvis.  Its  sm&ces,  borders,  and  angles  must  be  considered 
successively. 

The  external  surface  {dorsum),  1,  convex  before,  concave 
posteriorly,  is  marked  by  two  curved  lines  running  from  before 
backwards ;  the  superior  one,  2,  commencing  at  the  anterior  su- 
perior spinous  process,  arches  downwards  to  the  margin  of  the 
sacio-sciatic  notch.  A  space,  narrowed  before,  and  wider  pos- 
teriorly, is  included  between  the  line  just  noticed,  the  margin 
of  the  crista  ilii,  and  the  border  of  the  rough  surface  for  the 
attachment  of  the  gluteus  maximus;  from  this  space  the  gluteus 
medius  arises.  The  inferior  curved  line,  3,  is  shorter  and  less 
strongly  marked  than  the  superior ;  it  commences  at  the  anterior 
inferior  spinous  process,  and  inclines  backward  to  the  sacro- 
Bcialjc  notch.  The  space  between  these  lines  gives  origin  to 
the  glutens  minimus.  On  its  posterior  and  superior  part  is  ob- 
served a  rough  surfiue,  4,  which  gives  attachment  to  the  gluteus 
maximus  muscle.  The  internal  surfece  of  the  ilium  is  divided 
into  three  parts.  One  anterior,  smooth,  concave,  and  of  con- 
siderable extent,  is  called  the  iliac  fossa ;  the  posterior  one  is 
rough  and  uneven,  and  serves  for  its  articulation  with  the  sa- 
crum ;  whilst  the  third  is  smooth,  much  smaller  than  the  others, 
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and  is  the  only  part  that  enters  into  the  formation  of  the  true 
pelvis. 

The  superior  border,  5,  (crista  tVu,)  extending  from  before 
backwards,  is  convex  and  arched ;  it  forms  an  epiphysis  in  in- 
fancy, and  is  sometimes  called  the  spine  of  the  ilium,  but  more 
properly  its  crista ;  its  anterior  extremity  curves  inwards,  the 
posterior  outwards.  This  border  presents  an  external  and  in- 
ternal lip  (labium)  y  and  a  rough  interval,  to  each  of  which  mus- 
cles are  attached. 

The  anterior  border,  depressed  and  excavated,  descends  from 
the  superior  border  or  crista  towards  the  os  pubis,  with  which  it 
is  continuous ;  its  junction  with  the  crista  is  marked  by  a  pro- 
minent point,  called  the  anterior  superior  spinous  process^  6 ; 
and  that  with  the  pubis,  by  an  obtuse  elevation,  common  to  the 
two  bones,  called  the  ilio-pectineal  eminence,  12.  This  border 
presents  two  excavations,  separated  by  a  prominent  point,  called 
the  anterior  inferior  spinous  process,  7.  The  interval  between 
the  latter  and  the  ilio-pectineal  eminence  gives  transmission  to  * 
the  iliacus  and  psoas  muscles,  and  that  between  the  spinous  pro- 
cesses transmits  the  external  cutaneous  n^xve,  and  gives  origin  to 
some  fibres  of  the  sartorius. 

The  posterior  border  also  presents  two  notches,  separated  by 
a  prominent  point  of  bone,  called  the  posterior  inferior  spinous 
process,  8 ;  above  which  is  another  bony  eminence,  called  the 
posterior  superior  spinous  process,  9  ;  of  the  notches,  the  in- 
ferior and  larger  one,  10,  contributes  to  form  the  sacro-sciatic 
notch. 

Of  the  three  angles  of  the  bone,  the  two  superior  ones  corre- 
spond with  the  spinous  processes  (anterior  and  posterior)  ;  the 
inferior  is  represented  by  the  constricted  part  of  the  bone.  Here 
we  observe  three  surfeces  (when  the  ilium  is  separated  from  the 
OS  pubis  and  ischium)  :  one  external,  smooth,  concave,  forming 
part  of  the  acetabulum,  the  deep  cavity  which  receives  the  head 
of  the  femur ;  one  anterior,  small  and  triangular,  marking  the 
junction  with  the  os  pubis ;  a  third  posterior,  the  junction  with 
the  ischium. 

Attachments  of  muscles.  —  To  the  interval  between  the 
crista  and  the  superior  curved  line  on  the  dorsal  surface,  is  at- 
tached the  gluteus  medius;  to  the  space  between  the  curved 
lines,  the  gluteus  minimus  ;  to  the  posterior  rough  surface,  the 
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gluteus  maximus ;  to  the  internal  surface,  or  iliac  fossa,  tlie  ilia- 
cus  muscle. 

To  the  anterior  half  of  the  external  lip  of  its  crista  is  attached 
the  obliquus  extemus  abdominis  ;  to  the  posterior  third  of  the 
same  lip,  the  latissimus  dorsi ;  to  the  anterior  two-thirds  of  the 
interval  between  the  lips,  the  obliquus  intemus ;  and  to  the  re- 
mainder, the  erector  spinse  ;  to  the  anterior  three-fourths  of  the 
inner  lip,  the  transversalis  abdominis ;  to  the  posterior  fourth 
of  the  same  lip,  the  quadratus  lumborum. 
:  To-  the  external  surface  of  the  anterior  superior  spinous  pro- 
cess is  attached  the  tensor  vaginas  femoris ;  to  the  process  and 
the  notch  beneath  it,  the  sartorius ;  to  the  tmterior  inferior 
spine,  the  straight  tendon  of  the  rectus  femoris ;  and  to  the 
brim  of  the  acetabulum,  the  external  tendon  of  that  same 
muscle. 

Articulations. --^This  bone  articulates  with  the  sacrum,  and 
joins  by  bony  union  with  the  os  pubis  and  the  ischium. 

OS  PUBIS. 

2^1.  The  pubic  bone  forms  the  anterior  and  inner  part  of  the 
OS  innominatum ;  and  is  usually  divided  into  two  portions,  one 
superior  and  thick,  called  the  body,  the  other  inferior  and  thin, 
the  ramus. 

The  body^  fig.  58,  11,  horizontal  in  its  direction,  presents 
three  surfaces,  separated  by  three  prominent  lines.  The  supe- 
rior surface,  slightly  depressed,  is  covered  by  the  pectineus 
muscle ;  the  internal  is  smooth,  and  forms  part  of  the  pelvic 
cavity ;  the  external  or  inferior  is  somewhat  grooved  transversely, 
overhangs  the  obturator  foramen,  and  looks  downwards  to  the 
top  of  the  thigh. 

The  external  extremity  of  the  bone  is  thick,  and  presents 
three  faces ;  one,  concave,  forms  part  of  the  acetabulum ;  an- 
other, superior,  connects  it  with  the  ilium  (the  jimction  being 
marked  by  a  rounded  elevation,  12,  called  the  ilio-pectineal 
eminencey;  the  third,  inferior,  is  joined  with  the  ischium.  The 
internal  extremity,  13,  flat  and  compressed,  is  joined  to  the  cor- 
responding part  of  the  opposite  bone  by  an  intervening  cartilage, 
the  junction  being  termed  the  symphysis  pubis  (ffvfjbpvfjbiy  to  grow 
together).  Leading  outwards  from  the  symphysis,  whose  direction 
is  vertical,  may  be  observed  another  margin,  nearly  an  inch  in 
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length,  whicb  is  placed  horizontally,  and  named  the  crista.  The 
angle  fonned  by  the  crista  and  symphysis,  is  termed  the  angle 
of  the  pubes,  14 ;  the  crista  is  terminated  externally  by  a  pro- 
jecting nodule  of  bone— the  tuberosity  or  spine^  from  irhich 
runs  outwards  a  sharp  line,  (ilio-pectineal  line^)  gi^i^g  attach- 
ment to  Gimbemars  ligament,  and  to  the  pectineus  muscle, 
and  marking  the  margin  or  upper  boundary  of  the  true  pelvis. 

The  ramus f  or  branch  of  the  bone,  15,  inclines  outwards  and 
downwards  from  the  body,  forming  an  angle  with  it,  becomes 
thin,  and  unites  with  the  ascending  ramus  of  the  isdiium.  Its 
inner  surface  is  smooth ;  the  external  is  rough,  for  the  attach- 
ment of  muscles.  One  of  its  borders,  thick  and.  rough  and 
somewhat  everted,  forms  with  the  opposite  bone  an  arch,  called 
the  arch  of  the  pubes ;  the  other  border,  sharp  and  thin,  forms 
part  of  the  margin  of  the  obturator  foramen. 

Attachments  of  muscles. — To  the  crista  are  attached  the  py- 
ramidalis  and  rectus  abdominis ;  to  the  tuberosity  and  anterior 
surface,  the  obliquus  extemus  ;  to  the  pectineal  line,  the  pecti- 
neus and  Gimbemat^s  ligament ;  to  the  crista,  and  part  of  the 
same  line,  the  obliquus  intemus  and  transversalis. 

To  the  external  surface,  at  the  angle,  the  adductor  longus ; 
to  the  space  between  this  and  the  border  of  the  obturator  forar 
men,  the  adductor  brevis ;  to  the  line  of  the  symphysis  and 
the  ramus,  the  gracilis ;  and  to  the  whole  margin  of  the  fora- 
men, the  obturator  extemus.  To  the  inner  surface,  part  of  the 
obturator  intemus  and  levator  ani. 

•  ISCHIUM. 

• 

22^.  The  ischium  forms  the  posterior  and  lowest  part  of  the 
OS  innominatum ;  it  consists  of  two  parts,  a  body  and  a  ramus, 
united  at  an  angle,  so  as  to  give  the  bone  somewhat  the  figure  of 
a  hook.  The  body^  fig.  58, 16,  or  larger  part,  short,  thick,  and 
somewhat  triangular  in  form,  presents  three  surfaces  or  aspects 
which  look  in  different  directions  ;  there  are  three  borders,  and 
two  extremities.  On  its  external  surface  may  be  observed  a 
smooth  concave  part,  which  forms  more  than  two-fifths  of  the 
acetabulum,  and  is  surrounded  by  a  curved  prominent  line, 
which  forms  the  lower  border  of  that  cavity ;  beneath  this  is  a 
groove,  17,  directed  horizontally  backwards,  corresponding  with 
the  tendon  of  the  obturator  extemus  muscle  ;  and  still  lower  a 
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rough  line,  18,  which  bounds  the  tuberosity  of  the  ischium,  and 
gives  attachment  to  the  quadratus  femoris.  The  internal  sur- 
&ce  of  this  portion  of  the  bone  is  smooth,  and  forms  part  of  the 
cavity  of  the  pelvis.  This  is  broad  at  its  upper  part,  as  it  com- 
prises the  interval  between  the  spine  or  spinous  process,  I99  and 
the  margin  of  the  obturator  foramen.  Below  this  process  it 
becomes  narrowed,  constricted,  and  rounded  off  at  its  back,  so 
as  to  £3rm  a  pulley-like  surface,  20,  in  the  interval  between  the 
spine  and  th€  tuberosity  where  the  obturator  intemus  muscle 
winds  round  its  border.  The  posterior  surface,  broad  at  its 
upper  part  where  it  comprises  the  space  between  the  spine  and 
the  margin  of  the  acetabulum,  then  becomes  narrowed  and  de- 
pressed, finally  ends  in  a  rough  and  rather  prominent  surfiice 
bounded  by  well-defined  borders,  which  is  the  tuberosity  of  the 
ischium. 

The  tuberosity i  21,  (tuber  tschii^)  thick  and  rounded,  forms 
the  part  on  which  the  body  is  supported  in  the  sitting  position. 
This  rough  prominence  presents  three  impressions  upon  it,  cor- 
responding with  the  points  of  attachment  of  the  three  long  flexor 
muscles  of  the  leg. 

The  superior  extremity  of  the  bone  (if  it  be  examined  in 
early  life,  when  the  bone  can  be  detached  from  the  ilium  and  os 
pubis,  or  after  a  section  has  been  made  of  the  os  ihnominatum, 
so  as  to  divide  it  into  its  three  parts,)  presentis  three  sur&ces,  of 
which  two  are  flat  and  triangular,  and  mark  its  junction  with  the 
ilium  and  os  pubis ;  the  other,  concave  and  smooth,  forms  part 
of  the  acetabulum.  The  inferior  extremity  of  the  body  of  the 
bone  is  identified  with  the  tuberosity.  The.  ramus^  22,  of  the 
ischium  is  the  flat,  thin  part,  which  ascends  forwards  and  in- 
wards firom  the  tuberosity,  towards  the  ramus  of  the  os  pubis 
with  which  it  is  imited.  One  margin  of  the  ramus,  thick,  rough, 
and  somewhat  everted,  forms  part  of  the  inferior  outlet  of  the 
pelvis;  the  other,  thin  and  sharp,  bounds  the  obturator  fora- 
men; its  external  sur&ce  looks  outwards  and  downwards,  is 
rough  for  the  attachment  of  muscles ;  the  inner  sur&ce  forms 
part  of  the  lower  circumference  of  the  pelvis. 

Attachments  of  muscles. — To  the  outer  border  of  the  tuber- 
osity and  the  contiguous  part  of  the  ramus,  the  adductor  mag- 
nus ;  to  the  inner  margin  of  the  tuberosity  at  its  fore-part,  the 
erector  penis  ;  to  the  adjacent  margin  of  the  ramus,  the  trans- 
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versus  perinaei ;  the  internal  obturator  muscle  to  the  inner  sur- 
face of  the  bone  behind  the  thyroid  or  obturator  foramen. 

To  the  posterior  sur&ce  of  the  tuberosity,  the  three  flexors  of 
the  leg,  scil.  the  biceps,  semi-tendinosus,  and  semi-membra- 
nosus ;  to  the  rough  line  on  the  outer  sur&ce  which  bounds  the 
tuberosity,  the  quadratus  femoris ;  to  the  external  surface  of  the 
spine,  the  gemellus  superior ;  to  the  adjacent  border  of  the  tu- 
berosity, the  gemellus  inferior ;  to  the  internal  sur&ce  of  the 
bone,  the  levator  ani ;  and  to  the  spinous  process,  the  coc- 
cygeus. 

Developement. — The  three  pieces  which  form  the  ds  innomi- 
natum  commence  each  with  a  separate  point  of  ossification,  and 
the  extension  of  the  osseous  deposit  proceeds  in  each  towards 
the  acetabulum  as  a  common  centre,  so  that  when  completed  it 
is  found  to  consist  of  a  portion  of  each.  Besides  these,  the 
spine  of  the  ilium  and  the  tuberosity  of  the  ischium  are  formed 
separately. 

223.  Acetabulum. — ^At  the  junction  of  the  three  pieces  of 
the  OS  innominatum,  23,  is  situated  the  cavity  which  articu- 
lates with  the  head  of  the  femur.  It  is  called  acetabulum,  also 
the  cotyloid,  or  cup-shaped  cavity  (kotu}j],  a  cup ;  siiog,  like). 
Of  this  the  ischium  forms  somewhat  more  than  two-fifths,  the 
ilium  somewhat  less  than  two-fifths,  the  remainder  being  made 
up  by  the  os  pubis.  It  is  surrounded  in  the  greater  part  of  its 
extent  by  a  margin  or  supercilium,  24,  which  is  most  prominent 
towards  the  superior  and  external  part ;  but  at  the  opposite 
point,  or  towards  the  obturator  foranden,  it  is  defideht,  leaving  a 
notch,  25  (cotyloid  notch,  sometimes  also  called  incisura  ace-' 
tabuli).  The  greater  part  of  the  cavity  is  covered  with  carti- 
lage in  the  natural  condition ;  but  towards  the  notch  there  is  a 
part  depressed  beneath  the  rest,  26,  and  which  corresponds  with 
the  passage  of  the  round  ligament,  and  lodges  some  synovial 
cryptse  :  this  has  no  cartilaginous  coating. 

224.  WBen  we  examine  the  pelvis  as  a  whole,  we  observe 
that  these  articulating  cavities,  placed  in  the  lateral  walls  of  the 
pelvis,  look  outwards  and  forwards,  and  that  they  rest,  when  the 
body  is  erect,  upon  the  globular  heads  of  the  thigh  bones,  which 
they  lodge.  The  margin  of  each  cavity  is  rough  and  uneven  ; 
but  in  the  recent  state  it  is  rendered  smooth,  and  the  depth  of 
the  cavity  is  increased,  by  a  fibro-cartilaginous  rim,  which  tuns 
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round  it,  and  increases  its  depth.  Where  the  osseous  margin  is 
deficient  (at  the  cotyloid  notch),  its  place  is  supplied  by  a 
fibrous  band,  so  stretched  across,  as  not  altogether  to  fill  it  up, 
but  rather  to  bridge  it  over,  leaving  a  space  beneath  it  for  the 
entrance  of  vessels  into  the  interior  of  the  joint. 

To  the  inner  side  of  the  acetabulum  is  found,  in  the  dried 
bone,  a  large  aperture,  27 ;  which,  however,  in  the  natural  con- 
dition, is  almost  completely  closed  by  a  fibrous  membrane.  It 
is  called  ybramen  obturatorium^  perhaps  more  properly  obtura" 
tunij  from  the  circumstance  of  its  being  closed  by  a  membrane 
or  ligament.  It  is  also  called  foramen  thyroideum  (shield- 
shaped,  ivgeog,  a  shield),  from  its  shape ;  and  not  unfrequently 
foramen  ovale.  It  is  somewhat  of  an  oval  form  in  the  male,  its 
greatest  diameter  being  extended  obliquely  downwards  and  out- 
wards ;  in  the  female  it  is  a  three-sided  figure,  with  rounded 
angles. 

GENERAL   CONFORMATION  OF  THE   PELVIS. 

225.  The  pelvis,  or  basin-shaped  cavity,  which  is  thus  made 
up  of  the  ossa  innominata,  the  sacrum,  and  coccyx,  deserves  to 
be  attentively  examined,  not  merely  as  to  the  details  of  the  parts 
which  compose  it,  but  as  to  its  general  conformation.  Taking 
the  objects  which  are  deserving  of  notice  on  the  external  surface, 
from  before  backwards,  and  beginning  at  the  median  line,  we 
observe  the  symphysis  pubis,  or  the  line  of  junction  between 
the  two  bones  of  that  name ;  its  direction  is  vertical,  its  depth 
greater  in  the  male  than  in  the  female ;  beneath  it  is  an  angular 
space,  the  pubic  or  sub-pubic  arch,  bounded  by  the  rami  of  the 
ossa  pubis  and  ischia  at  each  side.  On  each  side  of  the  arch  is 
the  thyroid  or  obturator  foramen  above  noticed,  and  still  more 
laterally  the  acetabulum,  above  which  rises  the  broad  convex 
part  of  the  ilium  (dorsum  ilii).  Posteriorly,  along  the  middle 
line,  are  situated  the  tubercles  or  spinous  processes  of  the  sar 
crum ;  external  to  these,  the  posterior  sacral  foramina,  aiid  next, 
a  broad,  unequal  surface,  to  which  the  sciatic  ligaments  and 
gluteus  maximus  are  attached ;  and  lastly,  the  large  deep  exca- 
vation {sacro-sciatic  notch),  bounded  by  the  margins  of  the 
sacrum  and  os  innominatum. 

The  internal  sur&ce  is  divided  into  two  parts  by  a  prominent 
line  (linea  ilio-pectinea)  leading  from  the  tuberosities  of  the  ossa 
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pubis,  outwards  and  backwards,  to  the  prominent  point  of  the 
sacrum  (pramontorium).  This  constitutes  the  margin  or  brim 
of  the  true  pelvis,  all  the  part  above  it  being  called  the  false 
pelvis ;  as  in  reality  it  belongs  to  the  abdomen. 

The  superior  circumference  of  the  false  pelvis  is  formed  on 
each  side  by  the  crista  ilii ;  posteriorly  may  be  observed  a  deep 
notch,  which  is  divided  into  two  parts  by  the  base  of  the  sacrum, 
and  anteriorly  (in  the  interval  between  the  anterior-^superior 
spinous  processes  of  the  ilia)  the  margin  of  the  bone  subsides, 
so  as  to  present  a  deep  excavation,  which  in  the  natural  condi- 
tion is  filled  up  by  the  soft  parietes  of  the  abdomen.  Along 
this  margin  are  placed  the  anterior-inferior  spinous  processes  of 
the  ilia,  the  ilio-pectineal  eminences,  the  spines  or  tuberosities 
of  the  ossa  pubis,  with  their  cristae  and  angles.  The  inferior 
circumference  or  outlet  of  the  pelvis  presents  three  bony  emi- 
nences (the  tuberosities  of  the  ischia  on  the  sides,  and  the  coccjtz 
behind  in  the  middle  line).  These  are  like  so  many  promon- 
tories, separated  by  deep  excavations.  The  anterior  one  (pubic 
arch)y  triangular  in  its  form,  is  bounded  on  each  side  by  the 
rami  of  the  ischia  and  ossa  pubis,  extending  upwards  and  in- 
wards,  from  the  tuberosities  of  the  ischia  to  the  symphysis  pubis. 
The  two  other  notches  (sacro-sciattc)  are  placed  behind  and 
above  the  tuberosities,  and  correspond  with  the  interval  between 
the  sacrum  and  os  innominatum.  When  examined  in  the  dried 
bones,  their  extent  is  considerable ;  but  in  the  natural  condition 
they  are  divided  into  lesser  spaces  by  the  sacro-sciatic  ligaments. 

226.  The  size  and  conformation  of  the  pelvis  differ  very  re- 
markably in  the  two  sexes.  In  the  female  the  bones  are  thin- 
ner, more  smooth  on  the  surface,  the  muscular  impressions  being 
less  strongly  marked,  and,  though  its  perpendicular  depth  is  less, 
its  breadth  and  capacity  are  greater.  The  alse  of  the  iliac  bones 
are  more  expanded ;  the  upper  aperture  is  more  nearly  circular, 
the  projection  of  the  sacrum  less  perceptible ;  and  the  space  be- 
tween the  tuberosities  of  the  ischia  greater.  The  depth  of  the 
symphysis  pubis  is  less  in  the  female  than  in  the  male,  whilst 
the  breadth  of  the  pubic  arch  is  greater. 

227.  In  the  erect  attitude  of  the  body,  the  direction  of  the 
pelvis  is  oblique,  its  upper  aperture  being  inclined  forwards ;  so 
much  so,  that  if  a  line  be  drawn  from  the  upper  border  of  the 
symphysis  pubis,  backwards  to  the  sacrum,  it  rests  against  the 
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middle  of  that  bone.  In  consequence  of  this  inclination,  the 
central  line,  or  axis  of  the  inlet,  differs  very  decidedly  from  that 
of  the  outlet;  the  former,  if  drawn  from  above  downwards, 
reaches  the  lower  third  of  the  sacrum ;  the  latter,  if  drawn  from 
below,  backwards  and  upwards,  touches  the  promontory  of  the 
sacrum  ;  both  therefore  decussate  towards  the  centre  of  the  pelvic 
cavity.  The  different  dimensions  of  the  male  and  female  pelvis 
are  stated  as  follows,  by  Meckel,  Cloquet,  and  Bums : — 


{ 

ityj 


Between  the  anterior  ^superior  spinous 

processes  of  the  ilia 
Between  the  middle  points  of  the  cris- 

t8D  of  the  ilia 
The  transverse  diameter ") 
The  oblique      .     •  •    >  of  the  inlet 
The  antero-posterior  .  J 
The  transverse  diameter  "l 
The  oblique      .        .    >of  the  cavity 
The  antero-posterior .  J 

The  last  may  be  increased  to  five  inches  in  consequence  of  the  mobility  of  the 

coccyx- 


Meg 

KS£. 

CLOaVBT. 

Bir&irs. 

In  the  male 
pelvis. 

In  the  fe- 
male pelvis 

Female. 

Female. 

inch,  lines. 

inch,  lines. 

ineh.  lines. 

inch,  lines. 

7     8 

8    6 

10    0 

10     0 

8     3 

9    4 

11     1 

11     1 

4     6 

5    0 

5    6 

5    6 

4    5 

4    5 

4     7 

5    6 

4    0 

4    4 

4    4 

4    0 

4    0 

4    8 

-. 

_ 

5    0 

6    4 

— 

._ 

5    0 

4    8 

— 

.— 

3    0 

4    5 

4    4 

4    0 

3    3 

4    4 

4    4 

4    0 

BONES   OF  THE   LOWER  EXTREMITY. 

The  lower  extremity  is  made  up  of  tliree  paxts  ;  the 
thigh,  leg,  and  foot. 

The  osseous  part  of  the  first  consists  of  one  bone— the  femur  ; 
that  of  the  leg,  of  two-— the  tibia  and  fibula.  The  adjacent  ex- 
tremities of  these,  together  with  the  patella  (a  sort  of  sesamoid 
bone),  form  the  knee. 

The  foot  is  composed  of  three  parts,  the  tarsus,  metatarsus, 
and  phalanges. 

THE   FEMUR. 

229.  The  femur  or  thigh-bone,  fig.  59,  .(os  fentoris^)  the 
longest  bone  of  the  skeleton,  is  situated  between  the  pelvis  and 
the  tibia.  In  the  erect  position  of  the  body,  its  general  direc- 
tion is  not  vertical ;  it  gradually  inclines  inwards  towards  the 
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lower  part,  so  that  the  bones  of  oppodite  sides,  ^'S-  59. 

though    separated  at  a  considerable  distance  .jt  ^  5 

where  they  are  connected  with  the  pelvis,  ap- 
proach each  other  inferiorly,  and  come  nearly 
in  contact.  The  degree  of  this  inclination 
varies  in  different  persons,  and  is  more  marked 
in  the  female  than  the  male.  The  femur 
presents  a  central  part,  or  body,  and  two  ex- 
tremities. 

The  hodjf,  1,  or  shaft,  as  it  is  sometimes 
-called,  compressed,  but  nearly  cylindrical  to- 
wards the  centre,  and  at  the  same  tjme  slightly 
convex  or  arched  forwards,  is  expanded  supe- 
riorly and  inferiorly. .  Its  anterior  surface,  con- 
vex and  smooth,  is  broader  towards  the  lower 
than  the  upper  extremity.  Both  it^  lateral 
surfaces  are  compressed  and  somewhat  fiat; 
but  it  may  be  observed  that  the  external  is 
somewhat  concave  ;  it  affords  attachment  to  the 
vastus  extemus  muscle.  The  surface,  which 
superiorly  looks  inwards,  is,  in  the  lower  third 
of  the  bone,  inclined  somewhat  backwards,  and  gives  attachment 
to  the  vastus  intemus.  The  anterior  sur&ce  is  separated, 
though  not  in  a  very  marked  degree,  from  the  lateral  surfaces 
by  two  lines,  which  may  be  traced  upwards  from  the  condyles, 
towards  the  supeiior  extremity  of  the  bone ;  but  posteriorly, 
at  the  union  of  the  two  lateral  surfaces,  is  a  rough  and  promi- 
nent line  (Jinea  asperd)y  which  gives  attachment  to  several 
muscles. 

The  li?^ea  aspera  is  most  prominent  towards  the  centre  of  the 
bone,  and,  when  examined  with  attention,  presents  two  margins 
and  a  rough  interstice,  each  giving  attachment  to  muscles. 
Above  and  below  the  centre,  it  subsides  as  it  were  towards  the 
extremities,  and  also  becomes  bifurcated.  The  two  superior 
divisions  or  branches  of  the  line  terminate,  the  one  (internal  and 
somewhat  shorter)  at  the  lesser  trochanter ;  the  other,  external, 
at  the  greater  trochanter ;  in  the  course  of  the  latter  a  rough 
strongly-marked  impression  exists,  which  gives  insertion  to  the 
gluteus  maximus.  The  inferior  divisions  spread  more  asunder, 
and  terminate  at  the  condyles,  enclosing  between  them  and  the 
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margins  of  these  prominenees,  a  flat  triangular  pcurtion  of  ihe 
bone,  which  corresponds  with  the  popliteal  vessels.  Towards  the 
superior  part  of  the  linea  aspera  may  be  observed  a  foramen  direct* 
ed  from  below  upwards,  which  transmits  the  medullary  vessels. 

At  the  superior  extremity  of  the  bone  is  placed  its  neck, 
which  is  directed  upwards  and  inwards,  so  as  to  form  an  obtuse 
angle  with  the  body  or  shaft ;  at  its  point  of  union  with  the 
latter  are  two  eminences  (trochanter,  major  and  minor),  one  on 
the  outer,  the  other  on  the  inner  side ;  it  is  from  between 
these  that  the  neck  arises. 

The  trochanter  major,  2,  is  prolonged  from  the  external  sur- 
fece  of  the  body  of  the  bone,  and  nearly  in  a  line  with  its  axis. 
This  apophysis,  quadrilateral  in  its  form,  is  convex  and  rough 
on  its  external  sur&ce,  which  is  marked  by  a  line  directed  ob- 
liquely downwards  and  forwards  for  the  attachment  of  the  glu- 
teus medius  ;  the  internal  sur&ce,  of  less  extent,  presents  at  its 
base  a  pit,  6,  (trochanteric  or  digital  fossa,)  which  receives 
the  external  rotator  muscles ;  its  superior,  or  terminal  border,  ia 
flat  and  straight,  and  the  posterior  thick  and  rounded.  At  the 
posterior  aspect  of  the  great  trochanter  may  be  observed  an  ob-} 
lique  and  prominent  line,  directed  downwards  and  inwards,  and 
terminating  in  the  trochanter  minor. 

The  trochanter  minor,  8,  a  conical  rounded  eminence,  pro- 
jects from  the  posterior  and  inner  side  of  the  bone,  and  gives 
attachment  to  the  tendon  of  the  psoas  and  iliacus  muscles. 

230.  The  neck  of  the  femur,  4,  which  is  so  named  from  its 
constricted  appearance  and  supporting  the  head,  forms  an  obtua&. 
angle  with  the  body  of  the  bone ;  it  is  compressed  from  before; 
backwards,  so  that  its  diameter  in  this  is  much  less  considerable 
than  in  the  vertical  direction,  in  which  greater  power  of  resistance 
is  required,  for  sustaining  the  weight  of  the  body ;  its  anterior 
sur&ce  is  broad  and  smooth  ;  the  superior,  inclined  upwards,  is 
short  and  somewhat  concave ;  the  inferior  is  the  most  extensive. 
The  union  of  the  neck  with  the  rest  of  the  bone  is  marked  by 
the  trochanters  and  two  intervening  oblique  lines,  {inter-trochaur 
teric,)  of  which,  the  anterior  one  is  rough,  and  but  slightly 
prominent ;  the  other,  situated  posteriorly,  forms  a  smooth  pro- 
jecting ridge,  which  overhangs  the  trochanteric  fossa. 

The  neck  is  surmounted  by^  the  globular  head,  5,  which  forms 
a  considerable  segment  of  a  sphere,  is  tipped  with  cartilage  in 
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the  fresli  state,  and  lodged  in  the  acetabulum.  A  little  be- 
neath its  most  prominent  point  is  a  small  cavity,  irhich  gives 
attachment  to  the  round  ligament. 

231.  The  inferior  extremity  of  the  bone,  much  thicker  and 
broader  than  the  superior,  is  terminated  by  two  eminences,  sepa- 
rated posteriorly  by  a  deep  fossa ;  these  are  named  condyles^  of 
which  one  is  internal,  the  other  external. 

The  external  condyle,  7,  is  larger,  and  projects  forwards  more 
than  the  internal ;  its  articulating  surface  also  is  broader,  and 
mounts  higher  up  anteriorly  ;  its  external  surface,  rough  and  un- 
equal, presents  a  deep  pit,  9,  inferiorly,  which  gives  attachment 
to  the  tendon  of  the  popliteus  muscle ;  and  immediately  above 
it,  a  projection,  10,  (external  tuberosity^)  which  gives  attach- 
ment to  the  external  lateral  ligament  of  the  knee-joint. 

The  internal  condyle,  11,  appears  longer,  and  also  to  de- 
scend lower  down  than  the  other ;  but  this  is  rather  apparent 
than  real,  for  by  means  of  the  obliquity  of  the  shaft  of  the  bone, 
both  condyles  are  brought  to  the  same  plane.  The  internal 
condyle  presents  at  its  inner  side  a  tuberosity,  12,  which  gives 
attachment  to  the  internal  lateral  ligament  of  the  kne^-joint 
and  the  tendon  of  the  adductor  magnus.  In  the  fossa,  between 
the  condyles,  posteriorly,  are  implanted  the  crucial  ligaments. 
The  articular  surfaces  of  both  condyles,  covered  with  cartilage 
in  the  fresh. state,  are  united  anteriorly  where  they  form  a  pulley- 
like surface,  8,  concave  from  side  to  side,  on  which  the  patella 
glides.  Inferiorly,  these  surfaces  diverge  as  they  pass  backwards, 
and  when  they  terminate  at  the  posterior  surface  of  the  bone, 
are  separated  by  a  considerable  interval. 

Articulations. — The  femur  articulates  superiorly  with  the 
acetabulum;  by  its  condyles  with,  inferiorly,  the  tibia,  and, 
anteriorly,  the  patella. 

Attachments  of  muscles. — To  the  anterior  surface  the  crureus ; 
to  the  two  lateral  and  to  both  lips  of  the  linea  aspera,  are  at- 
tached the  vastus  intemus  and  externus  ;  to  the  centre  of  that 
line,  the  adductors  and  the  short  head  of  the  biceps  flexor ;  to 
the  superior  border  of  the  trochanter  major,,  the  gluteus  medius  ; 
to  its  anterior  border,  the  gluteus  minimus ;  to  the  fossa,  at  its 
posterior  surface,  the  external  rotators ;  to  the  lesser  trochanter, 
the  tendon  of  the  psoas  and  iliacus ;  to  the  line  between  the 
trochanters,  posteriorly,    the  quadratus  femoris  ;    to   the   line 
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below  the  lesser  trocliaiiter,  the  pectineus ;  to  the  rough  im- 
pression beneath  the  great  trochanter,  the  gluteus  maximus; 
just  above  the  inner  and  outer  condyle,  the  corresponding  heads 
of  the  gastrocnemius ;  to  the  external  condyle,  the  plantaris ; 
to  the  fossa  beneath  the  external  tuberosity,  the  popliteus. 

Developement. — The  femur  grows  from  five  osseous  centres  ; 
one  being  in  the  middle  of  the  shaft,  which  appears  very  early  ; 
the  two  trochanters  and  the  head  commence  by  separate  points  ; 
and  there  is  one  at  the  lower  extremity,  which  is  evolved  into 
the  two  condyles. 

THE   PATELLA. 

282.  The  patella  (rotula,  knee-pan,)  is  situated  at  the  an- 
terior part  of  the  knee-joint,  being  attached  by  a  ligament  {liga- 
mentum  patella)  to  the  tibia,  so  that  its  position  with  regard  to 
the  joint  varies  according  to  the  movements  of  that  bone.  Com- 
pressed and  somewhat  triangular  in  its  form,  its  anterior  sur- 
fece  is  convex,  and  covered  by  the  expanded  fibres  of  the  ex- 
tensor tendons ;  the  posterior,  smooth  and  covered  with  cartilage 
for  its  articulation  with  the  condyles  of  the  femur,  is  divided 
into  two  parts  by  a  vertical  line,  the  external  being  the  broader. 
Beneath  these  is  situated  a  small  irregular  depression,  corre- 
sponding with  the  apex,  or  narrowest  part  of  the  bone,  which 
gives  attachment  to  the  ligamentum  patellae.  The  superior  ex- 
tremity, broad  and  rounded  off  at  its  margin,  gives  attachment 
to  the  extensor  muscles ;  the  inferior,  narrow  and  pointed,  to 
the  ligament  already  named ;  the  lateral  borders  are  convex,  the 
external  being  thinner  than  the  internal. 

THE    TIBIA. 

288.  The  tibia,  next  to  the  femur,  is  the  longest  bone  in  the 
skeleton  ;  situated  at  the  anterior  and  inner  side  of  the  leg,  it 
alone  receives  from  the  femur  (under  which  it  is  placed  verti- 
cally,) the  weight  of  the  trunk,  and  communicates  it  to  the 
foot.  Like  the  other  long  bones,  it  is  divided  into  a  body  and 
two  extremities. 

The  superior  extremity,  fig.  60,  1,  much  thicker  and  more 
expanded  than  any  other  part  of  the  bone,  (being  proportioned 
in  size  to  the  lower  extremity  of  the  femur),  is  broader  from 
side  to  side  than  from  before  backwards;  its  circumference  is 
somewhat  rounded  and  convex  in  front  and  at  the  sides,  but 
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slightly  hollowed  posteriorly ;  ^t  the  fore-part, 
a  little  below  the  head,  is  situated  an  eminence, 
%  sometimes  called  the  anterior  tuberosity,  more 
properly  the  tubercle^  which  is  somewhat  rough 
at  its  lower  part,  for  the  attachment  of  the  liga- 
ment of  the  patella,  and  smooth  superiorly,  where 
it  corresponds  to  a  small  synovial  bursa,  inter- 
vening between  that  ligament  and  the  bone.  On 
the  sides,  and  above  this,  are  two  rounded  emi- 
nences (tuberosities),  the  external  one,  8,  being 
somewhat  smaller  than  the  other,  4,  and  marked 
posteriorly  by  a  flat  sur&ce,  which  articulates 
with  the  head  of  the  fibula  ;  these  processes  give 
attachment  to  the  lateral  ligaments  of  the  knee- 
joint.  On  the  superior  aspect  of  this  portion  of 
the  bone  may  be  observed  two  concave  cartilagi- 
nous surfeces,  5,  6,  (condyles,)  which  sustain  the 
condyles  of  the  femur ;  the  internal  one  is  some- 
what the  deeper;  its  greatest  diameter  is  from  before  back- 
wards ;  the  external  one  is  nearly  circulan  In  the  interval 
between  the  articular  surfaces  is  situated  a  pyramidal  eminence, 
7,  the  summit  of  which  is  usually  divided  into  two  tubercles ; 
it  is  named  the  spine  or  spinous  process  of  the  tibia ;  before 
and  behind  this  are  two  irregular  depressed  sur&ces,  which  give 
attachment  to  the  crucial  ligaments  and  to  the  semi-lunar  car- 
tilages. 

The  lower,  or  tarsal  extremity  of  the  bone,  is  much  smaller 
than  the  upper,  and  nearly  quadrilateral  in  its  form  ;  the  ante- 
rior surface,  convex  and  smooth,  is  bounded  below  by  a  slightly 
rough  margin  which  gives  attachment  to  the  anterior  tibio-tarsal 
ligament ;  the  posterior  is  flat,  and  marked  by  a  groove  for  the 
flexor  longus  pollicis ;  the  external,  slightly  concave,  is  rough 
superiorly,  for  the  attachment  of  the  transverse  ligament,  and 
smooth  below,  to  receive  the  extremity  of  the  fibula.  From  the 
inner  border  of  this  end  of  the  bone  projects  downwards  a  tri- 
angular apophysis,  8,  the  internal  malleolus;  the  inner  sur&ce 
of  which  is  convex,  and  covered  merely  by  the  skin,  the  external 
is  smooth,  and  articulates  with  the  side  of  the  astragalus ;  the 
anterior  forms  a  rounded  border,  whilst  the  posterior  is  marked 
by  two  grooves  for  the  tendons  of  the  tibialis  posticus,  and 


TIBIA.  289 

flexor  longus  digitorum ;  to  the  most  dependent  part  of  the 
process  is  attached  the  internal  lateral  ligament.  The  lover 
articular  surface  of  the  tibia,  9}  or  that  part  which  enters  into 
the  formation  of  the  ankle-joint,  consists  of  two  parts,  one  ver- 
tical, just  described  as  being  situated  at  the  outer  side  of  the 
malleolus;  the  other  horizontal  in  its  direction,  concave  and 
quadrilateral  in  its  form,  divided  into  two  parts  bj  a  slightly 
raised  line ;  of  these  two  surfaces,  which  are  united  at  a  right 
angle,  and  tipped  with  cartilage  in  the  fresh  state,  the  latter 
rests  on  the  dorsum  of  the  astragalus,  the  former  is  applied  to 
its  inner  flat  border. 

The  body  of  the  tibia,  triangular  in  its  form,  diminishes  gra- 
dually in  size  for  about  two-thirds  of  its  length,  after  which  it 
increases  somewhat  towards  its  lower  extremity.  The  internal 
surface,  10,  is  convex  and  subcutaneous,  except  at  the  upper 
part  of  its  extent,  where  it  is  covered  by  the  tendons  of  the 
sartorius,  semi-tendinosus,  and  gracilis  muscles^  The  external 
sur&ce,  slightly  hollowed  above,  11,  where  it  gives  origin  to  the 
tibialis  anticus,  is  convex,  and  somewhat  inclined  forwards  be- 
low, 12,  where  it  is  covered  by  the  extensor  tendons.  The 
posterior  surface  is  very  deeply  seated ;  not  so  uniform  in  its 
outline  as  the  others,  it  is  marked  at  its  upper  third  by  a  line 
extending  upwards  and  outwards  to  the  external  tuberosity ;  the 
part  above  this  is  triangular,  and  gives  attachment  to  the  popli- 
tens  muscle,  that  below  it  to  the  tibialis  posticus  and  flexor 
digitorum,  and  from  the  line  itself  arises  the  soleus.  Near  this 
line  may  be  observed  a  medullary  foramen  of  laige  size,  whose 
direction  is  from  above  downwards. 

The  surfibces  here  indicated  are  separated  by  an  equal  number 
of  borders.  The  anterior  border,  13,  more  or  less  sinuous  in 
direction,  sometimes  considerably  curved,  is  for  the  most  part 
subcutaneous ;  sharp  and  prominent,  especially  towards  the 
middle,  and  hence  named  the  crista  or  spine  of  the  tibia ;  it 
subsides  towards  the  lower  end  of  the  bone,  as  if  to  allow  a 
smooth  sur&ce  for  the  passage  forwards  of  the  vessels  and  mus- 
cles, which  superiorly  are  placed  on  the  outer  side.  The  inner 
border,  thick  and  rounded,  gives  attachment  to  the  soleus  and 
flexor  longus  digitorum;  whilst  the  external,  14,  somewhat 
sharp,  divides  inferiorly  into  two  lines,  which  diverge  towards 
the  surface  of  articulation  with  the  fibula.     The  inter-osseous 
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ligament  is  inserted  into  this  external  border.  The  body  of 
the  tibia  is  slightly  twisted,  so  that  the  internal  tuberosity  in- 
clines a  little  backwards,  and  the  internal  malleolus  forwards, 
which  confonnation  deserves  attention  in  the  diagnosis  and  ad- 
justment of  fractures. 

Articulations.  —  The  tibia  articulates  with  the  femur,  the 
fibula,  and  the  astragalus. 

Attachments  of  muscles, — To  the  external  surface  and  ex- 
ternal tuberosity,  the  tibialis  anticus ;  to  the  latter  also,  the 
head  of  the  extensor  longus  digitorum ;  to  the  inner  surfece, 
the  sartorius,  gracilis,  semi-tendinosus,  and  semi-membranosus ; 
the  popliteus  to  the  triangular  space  on  the  posterior  surface ; 
the  soleus,  tibialis  posticus,  and  flexor  longus  digitorum  to  the 
rest  of  its  extent,  and,  through  the  medium  of  the  patella  and 
its  ligament,  it  may  be  said  to  giye  insertion  to  the  extensors  of 
the  leg. 

Developement. — There  is  an  osseous  centre  in  the  body  of 
the  bone,  and  one  at  each  extremity. 

THE   FIBULA. 

234.  This  bone  (fibula,  peron^,  xsgopfj^  a  clasp,)  is  situated 
at  the  external  side  of  the  leg ;  it  is  nearly  equal  to  the  tibia 
in  length,  but  is  much  more  slender.  When  the  fibula  is 
placed  beside  the  tibia  in  its  natural  position,  its  lower  extre- 
mity will  be  found  a  little  farther  forward  than  the  upper  one, 
and  its  shaft  inclined  backwards  and  a  little  inwards  so  as  to  be 
convex  in  that  direction. 

The  body  of  the  bone,  irregularly  triangular  in  its  fonn, 
presents  three  prominent  lines  bounding  three  surfaces ;  the 
anterior,  fig.  60,  15,  or  most  prominent  line,  gives  origin  to 
muscles  in  the  superior  part  of  its  extent,  and  bifurcates  towards 
its  lower  extremity,  so  as  to  enclose  a  slightly  concave  triangu- 
lar surface,  16,  which  is  subcutaneous;  the  internal  one  dso 
gives  attachment  to  muscles,  and  inferiorly,  where  it  inclines 
forwards,  to  the  inter-osseous  ligament.  The  internal  sui&ce, 
17,  looks  backwards  for  about  a  third  of  its  extent,  and  some- 
what forwards  in  the  rest,  and  is  divided,  but  unequally,  into 
two  parts,  by  a  slightly  marked  longitudinal  line,  to  which  the 
inter-osseous  ligament  is  attached  for  about  two-thirds  of  its 
leng|h  ;  the  part  of  the  sur&ce  behind  this  is  grooved, — it  gives 
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attachment  to  the  tibialis  posticus  muscle  ;  the  anterior  portion, 
the  smaller,  to  muscles  placed  in  front  of  the  leg.  The  external 
surface,  18,  concave  in  the  greatest  part  of  its  extent,  gives 
origin  to  muscles, — ^towards  its  lowet  extremity,  this  surface  is 
inclined  backwards,  conforming  with  the  peronei  muscles,  which 
are  connected  with  the  superior  part  of  the  bone,  and  incline  in 
that  direction  to  pass  behind  the  external  malleolus.  The  pos- 
terior surface,  convex  and  smooth,  affords  attachment  to  mus- 
cles, and  presents  towards  its  middle  a  small  foramen,  directed 
obliquely  downwards  for  the  transmission  of  the  medullary  ves- 
sels ;  in  the  lower  part  it  inclines  inwards,  and  is  terminated  by 
a  rough  surface  connected  with  the  tibia. 

The  superior  extremity  of  the  bone,  19,  called  also  the  head, 
is  smaller  than  the  inferior  one ;  it  presents  on  the  supero-in- 
ternal  part  a  small  oval  and  nearly  flat  surface,  for  its  articula- 
tion with  the  corresponding  part  of  the  external  tuberosity  of 
the  tibia ;  the  remainder  is  unequal,  and  gives  insertion  to  the 
biceps  flexor  cruris,  to  the  external  lateral  ligament  of  the  knee- 
joint,  and  to  those  which  connect  the  tibia  and  fibula.  The  in- 
ferior^  or  tarsal  extremity^  £0,  forms  the  external  malleolus, 
which  is  longer  and  more  prominent  than  th«  internal  one  :  in 
front  it  receives  the  insertion  of  ligaments  ;  behind  is  situated  a 
shallow  groove  traversed  by  the  tendons  of  the  peronei  muscles ; 
the  outer  side  is  convex  and  subcutaneous ;  the  inner  presents 
a  small  triangular  surface,  convex  in  the  perpendicular,  and 
nearly  plain  in  the  antero-posterior  direction,  which  articulates 
with  the  astragalus,  and  is  bounded  posteriorly  by  a  rough  de- 
pression, affording  attachment  to  the  transverse  ligament  of  the 
ankle-joint,  whilst  the  apex  gives  origin  to  the  external  lateral 
ligament. 

Articulations.  —  The  fibula  articulates  at  both  extremities 
with  the  tibia,  and  at  the  inferior  one  with  the  outer  border  of 
the  astragalus. 

Attachments  of  muscles. — The  internal  surface,  by  its  an- 
terior portion,  to  the  extensor  communis  digitorum,  extensor 
proprius  poUicis,  and  peroneus  tertius ;  by  the  depression  on 
its  posterior  part,  to  the  tibialis  posticus  :  the  external  surface, 
to  the  peronei ;  the  posterior  surface,  to  the  soleus  and  flexor 
longus  poUicis  ;  its  head,  to  the  biceps  flexor  cruris. 

Developement.  —  The  fibula  has  an  osseous  centre  for  its 
body,  and  one  for  each  extremity. 
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BONES  OF  THE   FOOT. 

The  foot  is  composed,  like  the  hand,  of  three  parts,  viz.  the 
tarsus,  meta-tarsus,  and  toes ;  their  upper  and  under  aspects  are 
shown  in  fig.  61  and  61*. 


TARSUS. 

SS5.  The  tarsus  is  composed  of  seven  bones,  viz.  the  os  calcis, 
astragalus,  naviculare,  cuneiforme  internum,  cuneiforme  medium, 
cuneiforme  externum,  and  cuboides. 

THE  CALCANfiUM. 

286.  This  bone,  fig.  61,  (os  calcis — calcaneum,)  is  situated 
at  the  posteripr  and  inferior  part  of  the  tarsus,  and  forms  the 
heel  by  its  projection  backwards ;  elongated  in  that  direction, 
and  compressed  laterally,  it  is  the  largest  of  the  bones  of  the 
foot.  Superiorly  it  presents  (taking  the  objects  successively 
from  behind  forwards,)  a  concave  portion,  1,  intervening  between 
the  insertion  of  the  tendo  Achillis  into  its  posterior  border,  and 
the  sur&ce  which  articulates  with  the  astragalus  ;  then  the  last- 
named  surface,  which  is  bounded  by  a  rough  depression  for  the 
insertion  of  a  ligament  (inter-osseous),  and  lastly  a  narrow  con- 
cave surface,  which  also  articulates  vrith  the 
astragalus.  On  the  inferior  surface,  which 
is  narrower  than  the  preceding,  and  broader 
behind  than  before,  are  observed  posteriorly 
two  tubercles,  S,  3,  (the  internal  being  the 
larger,)  serving  for  the  attachment  of  the 
plantar  fascia  and  the  superficial  plantar 
muscles;  between  them  a  depression  for 
the  origin  of  the  long  plantar  ligament,  and 
in  front  another  eminence,  4,  giving  at- 
tachment to  the  inferior  ligament  (calcaneo- 
scaphoid)  connecting  this  bone  with  the 
scaphoid.  The  anterior  surface,  the  small- 
est, is  slightly  concave,  and  articulates  with 
the  cuboid  bone.  The  posterior  surfiice, 
convex,  presents,  inferiorly,  inequalities,  5, 
for  the  attachment  of  the  tendo  Achillis ; 
and,  superiorly,  a  smooth  surface,  6,  sepa- 
rated from  that  tendon  by  a  synovial  bursa. 


Fig.  61. 
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The  external  surface,  broader  behind  than 
before,  presents,  in  the  latter  direction,  su- 
perficial grooves,  7,  for  the  tendons  of  the 
peronei  musclee,  and  is  subcutaneous  in  the 
rest  of  its  extent.  The  inner  surface,  8, 
deeply  concave,  is  traversed  by  the  plantar 
vessels  and  nerves,  and  the  tendons  of  the 
flexor  muscles.  A  groove,  9,  runs  along 
at  its  upper  edge,  and  under  the  tubercle 
which  surmounts  it,  for  the  tendon  of  the 
flexor  longus  pollicis.  The  calcaneum  ar- 
ticulates with  the  astragalus  and  the  cuboid 
bone. 

THE  ASTRAGALUS  (otffT^yaXcf,  a  die). 
S37.  The  astragalus  is  situated  at  the  su- 
perior part  of  the  tarsus  ;  its  form  is  irre- 
gular ;  it  appears  as  if  twisted  on  itself. 
The  upper  surface  presents,  in  front,  a  rough  and  slightly  ex- 
cavated part,  10,  serving  for  the  attachment  of  ligaments  ;  and 
behind  it  a  large  convex  cartilaginous  surface,  11,  which  is 
longer  and  more  prominent  on  the  outer  tLan  on  the  inner  side, 
broader  before  than  behind,  and  articulated  with  the  lower  ex- 
tremity of  the  tibia.  On  the  outer  and  inner. sides  are  situated 
two  smooth  surfeces,  12,  13,  (the  former  the  larger,)  which  are 
continuous  with  the  preceding,  and  articulated  with  the  inferior 
extremities  of  the  tibia  and  fibula  (the  malleoli).  On  the  in- 
ferior surface  are  observed,  in  front,  and  somewhat  internally,  a 
narrow  convex  surface,  and  behind,  a  broad  concave  one,  both 
articulating  with  the  os  calcis ;  these  are  separated  by  a  groove, 
which  receives  the  ligament  that  proceeds  upwards  &om  the 
last-named  bone.  The  anterior  sur&ce,  14,  convex,  is  received 
into  the  hollow  in  the  scaphoid  bone ;  it  is  called  the  head,  and 
the  constricted  part  by  which  it  is  supported,  the  tieck  of  the 
astragalus.  The  posterior  surface,  or  rather  border,  is  grooved 
and  traversed  by  the  tendon  of  the  flexor  longus  pollicis.  The 
astragalus  articulates  with  the  tibia  and  fibula  above,  with  the 
OS  calcis  below,  and  with  the  scaphoid  in  front. 
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238.  This  bone,  (os  cuboides^  cuboideum^)  is  situated  at 
the  external  side  of  the  tarsus ;  its  fonn  is  indicated  by  its 
name.  The  superior  sur&ce,  15,  rather  rough,  inclined  obliquely 
outwards  and  upwards,  gives  attachment  to  ligaments.  The  in- 
ferior surfiice  presents,  in  front,  a  depression,  16,  traversed  by 
the  tendon  of  the  peroneus  longus  muscle,  in  the  middle  a 
transverse  ridge,  (tuberosity,)  17,  and  behind  it  an  irregular 
surface,  18,  both  of  which  give  attachment  to  the  calcaneo- 
cuboid ligament ;  the  former  also  to  some  fibres  of  .the  liga- 
mentum  longum  plantar.  At  the  anterior  aspect  of  the  bone  is 
a  smooth  surfece,  directed  from  without  inwards  and  forwards, 
and  divided  into  two  parts,  the  internal  one  being  square,  the 
external  triangular,  and  articulated,  the  former  with  the  fourth, 
the  latter  with  the  fifth  metatarsal  bone  ;  at  the  posterior  is  a 
surface  by  which  it  articulates  with  the  os  calcis.  The  external 
border,  which  is  short  and  rounded,  presents  a  groove,  19,  con- 
tinuous with  that  on  the  inferior  surface,  and  serving  for  the 
transmission  of  the  tendon  of  the  peroneus  longus  muscle.  On 
the  internal  surface  may  be  observed,  towards  its  middle,  an 
elongated  smooth,  and  nearly  flat  portion,  20,  which  articulates 
with  the  third  cuneiform  bone,  the  part  before  and  behind  it 
being  rough,  for  the  attachment  of  ligaments.  The  cuboid  ar- 
ticulates with  the  fourth  and  fifth  metatarsal  bones  before,  with 
the  OS  calcis  behind,  with  the  external  cuneiform,  and  sometimes 
with  the  scaphoid. 

THE    SCAPHOID  BONE. 

239.  The  scaphoid  or  navicular  bone,  21,  so  named  from  its 
excavated  form  (ffxa^^  navis^)  is  placed  at  the  inner  border  of 
the  foot,  between  the  astragalus  and  the  cuneiform  bones.  It 
presents  a  concave  surface  which  looks  backwards,  and  a  convex 
one  which  is  turned  forwards.  Its  inner  margin  projects  in  the 
form  of  a  tubercle,  22,  toward  the  sole  of  the  foot.  Upon  its 
upper  and  inner  surface  are  inequalities  for  the  attachment  of 
ligaments, — ^behind,  a  concavity  for  the  head  of  the  astragalus, 
— ^in  front,  three  distinct  surfiwies  for  articulation  with  the  three 
cuneiform  bones  ;  at  its  lower  and  inner  border  is  the  promi- 
nence or  tubercle,  above  noticed,  which  gives  attachment  to  the 
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tibialis  posticus  muscle ;  on  tlie  outer  side,  in  some  instances, 
is  a  small  articular  surfiice,  by  which  it  is  united  to  the  cuboid 
bone.  It  articulates  with  the  three  cuneiform  bones,  with  the 
astragalus,  and  sometimes  with  the  cuboid. 

THE   CUNEIFORM  BONES. 

240.  These  bones,  23,  24,  25,  (ossa  cuneiformia,  wedge- 
shaped,)  constitute  the  anterior  and  inner  part  of  the  tarsus ; 
the  name  expresses  their  form.  In  number  three,  they  are 
distinguished  by  their  numerical  order  from  within  outwards. 
The  first  is  the  largest,  and  has  its  base  or  broad  border  turned 
down  into  the  sole  of  the  foot, — ^the  second,  or  middle,  the 
smallest.  The  base,  or  broad  border,  of  the  second  and  third 
is  at  the  upper  or  dorsal  surface  of  the  foot,  and  contributes  to 
give  it  its  arched  form.  They  articulate  behind  with  the  navi- 
cular, and  in  front  with  the  first,  second,  and  third  metatarsal 
bones.  In  consequence  of  their  excess  in  length  over  the  se- 
cond, the  first  and  third,  in  addition  to  articulating  laterally 
with  the  corresponding  sides  of  that  bone,  are  in  apposition  with 
the  base  of  the  second  metatarsal  bone,  which  is  inserted  be- 
tween them.  The  inner  side  of  the  first  is  subcutaneous,  and 
the  outer  side  of  the  third  articulates,  by  a  smooth  flat  surface 
with  the  cuboid,  and  by  a  small  linear  facette  with  the  fourth 
metatarsal  bone. 

Attachments  of  muscles. — The  os  calcis,  by  its  dorsal  surface, 
to  the  extensor  brevis  digitorum  pedis ;  the  inferior  half  of  the 
posterior  sur&ce  to  the  common  tendon  of  the  gastrocnemius 
and  soleua  (tendo  Achillis)^  and  to  that  of  the  plantaris ;  the 
inferior  surface  on  the  inner  side,  to  the  flexor  accessorius,  and 
part  of  the  abductor  pollicis  :  on  the  outer  side,  to  the  abductor 
digiti  minimi;  and  between  the  two  abductors,  to  the  flexor 
brevis  digitorum. 

The  cuboid  bone,  by  the  inferior  surface,  to  a  portion  of  the 
adductor  pollicis. 

The  scaphoid  bone,  by  its  tuberosity,  to  a  portion  of  the 
tendon  of  the  tibialis  posticus. 

The  cuneiform  bones.  The  first,  by  its  base,  to  portions  of 
the  tendons  of  the  tibialis  anticus  and  posticus,  and  the  second 
and  third  to  part  of  the  flexor  brevis  pollicis. 

Developement, — These  bones  have  each  a  separate  centre  of 


2S6  META-TARSUS. 

ossification.     The  os  calcis  has  a  second  in  its  posterior  part  or 
tuberosity. 

THE  META-TARSUS. 

^1.  The  second,  or  middle  portion  of  the  foot,  is  analogous 
to  the  corresponding  portion  of  the  hand  (meta-carpus),  and 
like  it  is  composed  of  five  bones  placed  parallel  one  with  the 
other.  They  are  named  according  to  their  numerical  order,, 
from  within  outwards.  The  first,  or  that  supporting  the  great 
toe,  is  the  shortest,  but  it  exceeds  all  the  others  very  consider- 
ably in  thickness.  The  second  is  the  longest,  and  the  rest 
decrease  successively  in  length.  In  all,  the  thickness  of  the  ex- 
tremities, particularly  of  the  tarsal  ends,  is  greater  than  that  of 
the  bodies.  The  bodies  of  these  bones  elongated  and  some- 
what compressed,  like  the  metacarpal  bones,  may  be  considered 
as  presenting  a  dorsal,  a  plantar,  and  two  lateral  sur&ces.  The 
dorsal  surface  of  all  is  covered  by  the  tendons  of  the  extensor 
muscles,  the  extensor  brevis  digitorum,  and  the  vessels  and 
nerves;  that  of  the  first  is  broad,  inclined  inwards,  and  bounded 
externally  by  a  prominent  line ;  in  the  last  it  looks  outwards, 
and  is  bounded  on  the  inner  side  by  a  like  line.  In  the  others 
are  observed  analogous  lines,  placed  in  the  middle,  and  separ- 
rating  the  attachments  of  the  interossei  muscles.  The  plantar 
surface  corresponds  to  the  deep-seated  muscles  of  the  foot,  and 
to  ligaments  serving  to  connect  those  bones.  That  of  the  first 
is  broader  than  any  of  the  others.  The  lateral  surfaces  form 
the  interosseous  spaces,  and  give  attachment  to  the  interosseous 
muscles.  The  tarsal  extremity  presents,  in  the  first,  an  oval 
concave  surface,  broader  above  than  below,  articulating  with  the 
first  cuneiform  bone,  and  inferiorly  a  tuberosity  for  the  attach- 
ment of  the  peroneus  longus;  that  of  the  second  metatarsal 
bone,  triangular  in  its  form,  is,  in  consequence  of  the  shortness 
of  the  corresponding  cuneiform  bone,  impacted  between  the  two 
other  bones  of  that  name ;  it  gives  attachment  to  ligaments, 
articulates  behind  vrith  the  second  cuneiform  bone,  on  the  inner 
side  with  the  first  metatarsal  bone,  and  on  the  outer  with  the 
second.  The  tarsal  end  of  the  third,  also  triangular,  and  smaller 
than  the  preceding,  receives  the  insertion  of  ligaments  on  its 
upper  and  under  surfaces,  and  articulates  posteriorly  with  the 
third  cuneiform  bone,  on  the  inner  side  with  the  second  meta- 
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tarsal  bone,  on  the  outer  with  the  fourth.  The  extremity  of  the 
fourth  metatarsal  bone,  cubical  in  its  form,  is  connected  by  liga- 
ments to  the  adjacent  bones,  and  articulates  with  the  cuboid 
posteriorly,  on  the  inner  side  with  the  third  metatarsal  and'  third 
cuneiform  bones,  on  the  outer  with  the  fifth  metatarsal.  The 
posterior  extremity  of  the  fifth  metatarsal  bone,  pyramidal  in  its 
form,  articulates  behind,  by  an  oblique  surface,  with  the  cuboid, 
and  on  the  inner  side  with  the  fourth  metatarsal  bone  ;  on  its 
external  and  lower  side  is  a  rough  tuberosity, -which  forms  a 
considerable  projection  on  the  external  border  of  the  foot,  and 
gives  attachment  to  the  peroneus  brevis,  and  to  part  of  the 
abductor  minimi  digiti. 

The  anterior  extremities  of  the  metatarsal  bones  are  convex, 
and  rounded  into  the  form  of  heads,  flattened  at  the  sides  and 
elongated  from  above  downwards.  The  head  is  bounded  by  a 
groove,  or  neck,  better  marked  on  the  upper  than  on  the  under 
surface.  These  extremities  are  received  into  shallow  depressions 
in  the  first  phalanges,  with  which  they  are  articulated. 

PHALANGES  OF  THE  TOES. 

242.  The  toes,  which  form  the  last  part  of  the  foot,  are  com- 
posed each  of  three  phalanges  or  rows,  except  the  first,  which 
has  but  two.  The  body  of  the  Jirst  presents  three  surfaces : 
one  inferior,  or  plantar,  is  flat ;  the  others,  lateral,  are  smooth 
and  convex,  and  meet  on  the  dorsum  in  a  rounded  border ;  they 
are  contracted  towards  the  middle,  somewhat  rough  and  broad 
at  the  extremities  for  the  attachment  of  ligaments ;  concave 
towards  the  sole  of  the  foot,  and  convex  superiorly.  The  pos- 
terior extremities,  broader  than  the  anterior,  are  concave,  and 
receive  the  head  of  the  metatarsal  bones.  The  anterior  termi- 
nate in  two  rounded  heads,  with  an  intervening  puUey-like  sur- 
face, the  lateral  parts  being  received  into  depressions,  in  the 
contiguous  extremities  of  the  second  phalanges,  whilst  the  mid- 
dle groove  lodges  a  prominent  line  marked  on  the  latter. 

The  bones  of  the  second  phalanx^  much  smaller  than  the  first, 
are  somewhat  hollowed  on  the  lower  surface,  and  convex  on  the 
upper  one ;  their  borders  are  flat  and  compressed.  The  poste- 
rior extremities  are  terminated  by  two  small  concave  articular 
surfaces  separated  by  a  prominent  linej  by  which  means  they  are 
adapted  to  the  inequalities  observed  on  the  contiguous  extremi- 
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ties  of  the  first  phalanges.  The  anterior  extremities  present  two 
small  condyles,  which  articulate  with  the  third  phalanges. 

The  third  set  are  somewhat  conical  in  their  figure  ;  the  pos- 
terior extremities,  or  base,  being  hollow  for  their  articulations 
with  the  ends  of  the  second  phalanges,  whilst  the  anterior  is 
rough  and  scabrous. 

Attachments  of  muscles, '•"^To  the  metatarsal  bones.  The 
first  gives  attachment  to  the  prolonged  tendon  of  the  peroneus 
longus,  to  the  transversalis  pedis,  and  the  first  dorsal  inter-osse- 
ous muscle ;  the  second  to  the  first  and  second  dorsal  inter-ossei; 
the  third  to  part  of  the  adductor  poUicis,  to  three  inter-ossei, 
and  part  of  the  transversalis  pedis ;  the  fourth  to  three  inter- 
ossei  also;  the  fifth  to  the  peroneus  brevis  and  tertius,  the  trans- 
versalis pedis,  part  of  the  flexor  brevis  minimi  digiti,  to  the 
fourth  dorsal  and  third  plantar  inter-osseous  muscle. 

To  the  bones  of  the  toes.  Thefrst  phalanx  of  the  great  toe 
gives  insertion  to  the  abductor,  flexor  brevis,  and  adductor  pol- 
licis ;  the  second  phalanx  to  the  extensor  proprius  poUicis  and 
flexor  pollicis  longus  ;  the  second  phalanges  of  the  other  toes 
receive  the  insertion  of  the  tendons  of  the  flexor  sublimis ;  and 
the  third  those  of  the  flexor  profundus,  and  of  the  extensors. 
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243.  These  do  not  properly  form  part  of  the  skeleton  ;  they 
may  be  considered  as  accessories  to  the  tendons  of  muscles,  and 
are  found  only  in  the  limbs,  never  in  the  trunk.  In  the  supe- 
rior extremity,  two  are  always  found  in  the  articulation  of  the 
metacarpal  bone  of  the  thumb  with  its  first  phalanx.  In  the 
lower  extremity,  two  are  frequently  found  behind  the  femoral 
condyles,  and  constantly  beneath  the  first  joint  of  the  great 
toe,  as  well  as  in  the  tendons  of  the  tibialis  posticus  and  pe- 
roneus longus.  They  are  situated  in  the  direction  of  flexion 
(the  only  exception  being  the  patella,  which  belongs  to  this 
class  of  bones),  and  serve  the  purpose  of  increasing  the  power 
of  muscles,  by  removing  them  farther  from  the  axis  of  the 
bone  on  which  they  are  intended  to  act. 
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CHAPTER  III. 


ARTICULATIONS. 


244.  The  different  pieces  of  the  osseous  system  being  con- 
nected together  so  as  to  form  a  skeleton ,  their  modes  of  union 
must  be  as  various  as  their  forms  and  uses.  When  the  union  is 
not  immediate,  as  is  the  case  in  the  cranial  bones,  it  is  effected 
by  means  of  different  substances,  such  as  ligament,  cartilage, 
fibro-cartilage,  and  fibrous  membrane,  variously  arranged  and 
disposed,  so  as  to  permit,  in  some  instances,  no  perceptible 
motion ;  whilst  in  others  a  free  and  extended  range  is  allowed 
in  every  direction.  Still,  all  the  varieties,  however  numerous, 
are  usually  included  under  the  general  term  "  articulation." 

245.  The  articulations  are  divided  into  three  classes;  viz. 
the  immovable,  the  movable,  and  mixed  ;  the  last  being  inter- 
mediate in  degree  between  the  others.  The  first  form  obtains 
where  flat  and  broad  bones  are  united  to  enclose  cavities  for  the 
lodgment  of  important  organs,  as  in  the  cranium  and  pelvis. 
In  some  instances  the  surfaces  are  indented  and  reciprocally 
impacted  one  into  the  other,  so  that  complete  solidity  is  insured 
by  the  structure  of  the  part ;  and  as  this  mode  of  union  occurs 
only  amongst  flat  bones,  their  deficiency  in  extent  of  contact  is 
compensated  by  the  indentations  in  their  margins.  There  is 
another  set  of  immovable  articulations,  in  whicb  the  surfaces  are 
merely  in  apposition  with  one  another,  yet  total  immobility  is 
secured  by  what  may  be  termed  a  mechanical  contrivance. 
Thus,  though  the  squamous  part  of  the  temporal  bolie  merely 
rests  against  the  inferior  border  of  the  parietal,  no  motion  can 
exist  between  them,  in  consequence  of  the  manner  in  which  the 
petrous  portion  of  the  former  bone  projects  into  the  base  of 
the  skull. 

246.  All  the  bones  of  the  head  kni  fece,  except  the  lower 
jaw,  are  joined  by  immovable  articulation,  or  synarthrosis 
(fl-yv,  together;  (ig6gou^  articulation)^  of  which  there  are  several 
forms. 


MO  ARTICULATIONS — ^SUTURE — ^HARMONIA. 

1.  The  first  is  called  suture  (sutura,  a  seam).  In  the  true 
suture  the  union  is  effected  by  indentations  in  the  contiguous 
margins  of  bones  "which  are  mutually  received  into  one  another, 
as  may  be  seen  between  the  two  parietal,  the  occipital,  and 
frontal  bones ;  any  varieties  that  occur  being  referable  to  the 
form  of  the  prominences.  Thus,  when  they  are  tooth-shaped, 
the  suture  is  termed  sutura  dentata ;  if  like  the  teeth  of  a  saw, 
sutura  serrata ;  if  the  adjacent  borders  be  bevelled  off,  as  where 
the  temporal  and  parietal  bones  are  applied  to  one  another,  it 
is  called  a  squamous  suture  (jsutura  squamosa).  In  some  parts 
it  may  be  observed  that  the  mode  of  union  and  adaptation  are 
alternated,  in  order  to  increase  their  power  of  resistance.  Thus, 
at  the  superior  part  of  the  arch  of  the  skull,  the  frontal  overlays 
the  parietal  bones,  and  rests  on  them  ;  but  inferiorly  and  late- 
rally the  reverse  takes  place,  where  the  parietal  rests  against  the 
frontal. 

When  the  sur&ces  are  merely  placed  in  apposition  with  one 
another,  as  in  the  superior  maxillary  bones,  the  union  is  called 
harmonia  (afo;,  to  adapt). 

When  a  ridge  in  one  bone  is  received  into  a  groove  in  an- 
other, the  articulation  is  called  schindylesis  {(ry/vhv7\Ji<ng^  a  slit  or 
fissure).  The  rostrum  of  the  sphenoid,  and  the  descending 
plate  of  the  ethmoid  bone,  are  joined  in  this  way  with  the 
vomer.  When  a  conical  sur&ce  is  impacted  into  a  cavity,  the 
term  gomphosis  (yofJi^og,  a  nail^)  is  adopted,  which  may  be 
exemplified  by  the  manner  in  which  the  teeth  are  lodged  in  the 
alveoli. 

247.  In  the  mixed  form  of  articulation,  or  amphi-arthrosis, 
the  bones  are  connected  by  an  intermediate  substance,  which 
allows  some  degree  of  motion.  The  articulations  between  the 
bodies  of  the  vertebrae,  the  union  at  the  pubic  symphysis,  and 
that  between  the  two  first  bones  of  the  sternum,  are  all  con- 
structed on  this  principle.  As  the  surfaces  in  these  cases  are 
flat  and  plain,  they  possess  in  themselves  no  mechanical  advan- 
tage ;  so  that  their  union  is  maintained  partly  by  the  cartilages 
interposed  between  them,  and  partly  by  ligamentous  and  fibrous 
structures  disposed  round  the  articulations. 

£48.  In  the  movable  articulations,  or  diarthrosis  (d/a, 
through;  0tg6g0Vj  articulation),  as  the  surfaces  are  merely  in 
contact  with  one  another,  the  connexion  between  the  parts  is 
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maintained  by  means  of  ligaments  and  fibrous  membranes ;  for, 
though  cartilages  are  interposed  between  their  adjacent  extremi- 
ties, they  do  not  form  a  bond  of  union  between  them ;  on  the 
contrary,  they  are  calculated  to  facilitate  motion,  rather  than  to 
restrain  it.     But  the  muscles  which  surround  the  different  mov- 
able articulations  contribute  materially  to  retain  the  articular 
sur&ces  in  their  natural  situations,  and  to  prevent  displacement. 
This  is  particularly  evident  in  the  shoulder-joint,  in  which  the 
head  of  the  humerus  is  kept  in  contact  with  the  glenoid  cavity 
of  the  scapula  not  so  much  by  the  fibrous  capsule,  which  is 
weak  and  loose,  as  by  the  surrounding  muscles  ;  for  if  these  be 
weakened  by  paralysis,  luxation  may  be  readily  produced.     The 
joints  in  the  extremities  are  all  referable  to  the  movable  class  ; 
so  is  that  of  the  lower  jaw  with  the  skull,  and  of  the  latter  with 
the  vertebral  column.     In  the  greater  number  of  instances  one 
of  the  articular  surfaces  is  convex,  the  other  concave ;  but  each 
of  these  forms  exhibits  some  varieties  of  conformation,  which  are 
marked  by  particular  names.      Thus,  an  articulating  surface, 
which  is  rounded  and  globular,  so  as  to  represent  a  segment  of  a 
sphere,  is  called  a  head;  but  if  it  be  elongated,  the  term  cotir 
dyle  is  used.     These  are  in  some  cases  supported  by  a  con- 
tracted or  thin  portion  (neck)^  which  connects  them  with  the 
body  of  the  bone.     If  two  condyles  be  placed  in  apposition,  so 
as  to  leave  a  fossa  between  them,  and  constitute  a  pulley-like 
sur&ce,  it  is  termed  trochlea.    When  plain  even  surfistces  articu- 
late, it  is  not  necessary  to  mark  them  by  any  particular  name  ; 
in  describing  them  they  are  referred  to  generally  as  articulating 
surfaces.     Some  of  the  articulating  depressions  have  also  received 
iiames  taken  firom  certain  peculiarities  in   their  conformation. 
Thus,  the  superior  extremity  of  the  ulna,  which  receives  the 
trochlea  of  the  humerus,  is  called  the  sigmoid  cavity,  from  some 
resemblance  to  the  Greek  letter  2  {fftyyito^  6/^0^,  like)  ;  others 
are  denominated  from  their  greater  or  less  degree  of  depth  or 
shallowness.     The  deep  cup-shaped  cavity  which  receives  the 
head  of  the  femur  is  called  cotyloid  (from  Korukiu  o>  cup,  and 
uiog,  like)  ;  and  the  shallow. oval  depression  to  which  the  head 
of  the  humerus  is  applied,  receives  the  name  of  glenoid  cavity, 
(from  yhjPfjf  a  shallow  cavity^  and  g/^o;,  like). 

The  varieties  of  diarthrosis  are: — 1.  Enarthrosts  (bp^  in; 
o^goVj  a  joint)  J  which  in  common  language  is  called  the  ^^  ball- 
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and-socket^^  joint ;  such  as  we  see  in  the  hip  and  shouldet. 
In  these  great  freedom  of  motion  is  provided  for. — 2,  Arthro* 
dia^  which  comprises  joints  with  a  limited  motion,  as  in  the 
case  of  the  carpal  and  tarsal  bones,  which  merely  slide  for  a  little 
way  upon  each  other.  The  articulations  between  the  tubercles 
of  the  ribs  and  the  transverse  processes  of  the  vertebrse,  and 
those  between  the  articular  processes  of  the  last-named  bones, 
also  come  under  this  head. 

249.  As  the  extent  and  form  of  the  articulating  surfiu;es  of 
joints,  as  well  as  their  ligamentous  connexions,  vary  in  different 
instances,  so  must  their  degrees  of  solidity  and  mobility :  and 
on  a  review  of  the  whole  of  the  articulations,  it  may  be  laid 
down  as  a  general  principle,  that  the  greater  their  mobility,  the 
less  their  solidity  ;  or,  in  other  words,  that  the  one  is  inversely 
as  the  other.  All  the  motions,  however,  which  are  admissible 
in  joints  may  be  arranged  under  four  heads,  viz.  motions  of 
gliding,  angular  movement  or  opposition,  circumduction,  and 
rotation. 

1st.  The  contiguous  surfaces  of  every  movable  articulation 
admit  a  certain  degree  of  gliding  motion  upon  one  another,  so 
that  it  may  be  regarded  as  common  to  all ;  but  in  some  cases  it  is 
the  ^y  one  which  takes  place,  for  instance,  between  the  different 
bones  of  the  carpus  and  tarsus.  We  thus  observe  that  some 
joints  admit  of  all  the  motions  here  indicated ;  some  are  de- 
prived of  rotation,  retaining  the  rest ;  whilst  in  others  nothing 
more  than  a  mere  gliding  can  take  place  between  the  surfitces  ; 
so  that  a  r^ukr  gradation  is  established  in  their  degrees  of 
mobility  between  the  most  movable  and  those  which  are  least 
so.  The  shoulder-joint  admits  of  the  greatest  extent  and  va- 
riety of  movement ;  those  between  the  carpal  and  tarsal  bones 
are  exceedingly  limited  in  these  particulars ;  and  finally,  be- 
tween the  latter  and  those  which  are  altogether  immovable,  an 
intermediate  grade  may  be  traced,  of  which  the  pubic  symphysis 
presents  an  example. 

2nd.  The  angular  movement,  or  opposition,  can  only  take 
place  between  long  bones.  If  these  be  made  to  move  in  oppo- 
site directions,  as  from  extension  to  flexion,  or  from  abduction 
to  adduction,  they  form  with  one  another  angles  varying  in 
degree  according  to  the  extent  of  the  motion.  This,  in  some 
cases,  as  in  the  elbow  and  knee,  is  confined  to  flexion  and  ex-* 
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tension,  which  makes  them  strictly  ginglymoid  or  hinge-joints 
{yiyyKvfitogy  a  hinge);  in  others  the  motion  is  general,  and 
extends  to  four  opposite  directions,  including  each  of  the  points 
intermediate  between  them,  as  may  be  observed  in  the  shoulder, 
in  the  hip,  and  the  metacarpal  joint  of  the  thumb,  all  which 
joints  admit  of  a  circumduction  in  the  part  to  which  they 
belong. 

3rd.  The  motion  of  circumduction  is  performed  when  the 
shaft  of  a  bone  is  made  to  describe  a  cone,  its  summit  corre- 
sponding ¥rith  the  superior  articulation,  the  base  being  at  the 
inferior  extremity  of  the  bone.  While  this  motion  is  being  ex- 
^uted,  the  limb  passes  successively  through  the  states  of  ele- 
vation, abduction,  depression,  adduction,  and  of  course  through 
all  the  intermediate  points ;  and  if  a  pencil  be  held  between  the 
fingers,  and  its  point  applied  to  any  plain  surface,  such  as  a 
wall,  it  will  trace  a  circle  corresponding  with  the  base  of  a  cone, 
whose  summit  is  at  the  shoulder-joint,  whilst  its  side  coincides 
with  the  line  described  by  the  out-stretched  limb  as  it  traverses 
the  different  points  just  enumerated. 

4th.  Rotation  differs  altogether  from  circumduction.  In  the 
latter  the  bone  suffers  a  change  of  place  as  it  moves  from  one 
point  to  another;  in  the  former,  it  merely  turns  on  its^own 
axis,  and  therefore  retains  the  same  relative  situation  with  re- 
spect to  the  adjacent  parts.  This  movement,  however,  admits 
«£  iwa  v»ietic8 ;  in  oney  it  is  performed  on  a  pivot,  as  in  the 
motion  of  the  axis  on  the  vertebra  dentata ;  in  the  other  there 
is  a  sort  of  compound  motion,  for  instance,  where  the  radius 
rolls  on  its  own  axis  at  one  end,  whilst  at  the  other  it  moves 
upon  the  extremity  of  the  ulna,  by  which  its  lower  part  describes 
a  segment  of  a  circle,  and  therefore  changes  place  to  a  certain 
extent.  The  femur  and  humerus  also  admit  of  a  rotatory  mo- 
tion ;  in  the  latter,  as  the  head  is  closely  applied  upon  the 
shaft,  the  axis  of  motion  nearly  coincides  with  that  of  the  bone; 
but  in  the  former,  in  consequence  of  the  length  of  the  neck, 
and  of  the  angle  which  it  forms  with  the  bone,  the  rotation  is 
performed  round  an  imaginary  axis,  which  may  be  conceived  to 
pass  from  the  globular  head  to  the  condyles. 

260.  There  are  but  two  articulations  in  which  all  the  motions 
of  opposition,  circumduction,  and  rotation,  can  be  performed, 
namely,  the  hip  and  the  shoulder  joint.      In  these  a  convex 
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surface  is  applied  to  one  wliich  is  concave,  the  former  being 
hemispherical,  which  is  essentially  necessary  to  such  a  freedom 
of  motion.  As  joints  constructed  on  this  principle  are  more 
liable  to  displacement  than  any  others,  their  security  is  in  a 
great  measure  provided  for  by  their  being  placed  at  the  supe- 
rior extremity  of  the  limb,  by  which  they  are  withdrawn  from 
the  influence  of  external  forces.  This  arrangement  is  made 
subservient  not  to  the  security  of  the  joint  solely,  but  also  to  a 
very  important  purpose  in  the  functions  of  the  limb.  For  as 
these  free  and  extended  motions  are  performed  in  the  superior 
articulation,  their  effect  is  communicated  to  the  whole  limb,  so 
as  to  compensate  for  the  more  restricted  movements  in  the  lower 
joints. 

251.  Though  all  the  motions  above  mentioned  take  place  in 
the  hip  and  shoulder  joints,  each  of  them,  considered  singly,  is 
not  performed  with  equal  fecility  in  both.  Thus,  circumduc- 
tion is  executed  with  greater  ease  in  the  shoulder  than  in  the 
hip.  Rotation,  on  the  contrary,  is  more  free  and  perfect  in  the 
latter  than  in  the  former.  Circumduction  can  be  executed  with 
ease  only  when  the  axis  of  motion  coincides  (or  very  nearly  so) 
with  that  of  the  lever  to  be  moved,  as  is  the  case  in  the  hume- 
rus ;  but  in  the  femur,  the  length  of  the  neck  of  the  bone 
removes  the  axis  of  motion  considerably  from  that  of  the  shaft, 
and  thereby  impedes  circumduction  in  proportion  as  it  facilitates 
the  rotation  of  the  limb.  These  differences  of  structure  in  the 
superior  joints  of  the  two  extremities  bear  a  direct  relation  to 
the  conformation  of  their  other  articulations,  and  to  the  pur- 
poses for  which  they  are  adapted.  For,  as  the  inferior  extre- 
mity is  intended  to  sustain  the  weight  of  the  body  and  for  pro- 
gression, the  bones  of  the  leg  must  be  securely  fixed,  which 
could  be  effected  only  by  diminishing  their  mobility ;  on  this 
account  no  rotation  or  supination  is  allowed  between  the  tibia 
and  fibula ;  but,  to  compensate  for  this  deficiency,  rotation  is 
permitted  in  the  hip.  But  as  the  superior  extremity,  on  the 
contrary,  is  fitted  for  the  prehension  of  objects,  and  for  quick 
and  varied  movements,  free  motion  is  allowed  between  the  bones 
of  the  fore-arm,  and  between  the  latter  and  the  carpus,  in  order 
that  the  hand  and  fingers  may  be  more  readily  directed  and  ap- 
plied to  such  objects  as  are  required  to  be  seized  for  different 
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purposes ;  and  the  power  of  pronation  and  supination,  thus  con^ 
feired,  more  than  compensates  for  any  deficiency  in  the  rotatory 
motion  of  the  humerus. 

252.  It  has  been  abready  observed,  that  rotatory  motion  in  a 
bone  presupposes  the  existence  of  a  globular  head,  placed  so 
that  its  axis  shall  form  an  angle  irith  the  shaft.  Wherever  this 
requisite  is  wanted,  motion  is  confined  to  opposition  and  cir- 
cumduction, as  occurs  in  the  articulation  of  the  thumb  with  the 
carpus,  in  the  phalanges  with  the  metacarpal  bones,  and  in  the 
clavicle  with  the  sternum.  In  these  joints,  the  articulating  sur- 
faces are  placed  at  the  ends  of  the  more  movable  bones ;  and  as 
their  axes  coincide  with  that  of  motion,  rotation  is  prevented ; 
but  circumduction  and  opposition  are  fireely  performed.  When 
these  are  limited  in  extent,  as  in  the  stemo-clavicular  articula- 
tion, it  arises  rather  firom  the  accessory  ligaments  of  the  part 
than  from  any  impediment  in  the  surfiices  of  the  bones ;  and  if 
motion  in  one  direction  be  more  firee  than  in  another,  as  in  the 
digital  phalanges  with  the  metacarpus,  where  flexion  and  exten- 
sion are  more  firee  than  abduction  and  adduction,  it  proceeds 
partly  from  the  existence  of  the  lateral  ligaments,  and  partly 
firom  the  great  power  possessed  by  the  flexor  and  extensor 
muscles  compared  with  those  which  perform  the  other  move- 
ments«  Though  in  the  knee  and  elbow  the  axis  of  motion 
coincides  with  that  of  the  bones,  yet  their  movement  is  confined 
to  two  directions,  viz.  to  flexion  and  extension.  In  these  joints, 
all  other  motions  besides  those  just  mentioned  are  prevented  by 
the  breadth  of  the  articulating  surfiices,  and  by  their  mode  of 
adaptation :  however,  when  they  are  flexed,  some  degree  of 
lateral  motion,  and  also  of  circumduction,  can  be  performed ; 
as  any  individual  may  ascertain  by  resting  his  elbow  on  a  table, 
when  he  will  find  that  the  fore-arm  may  be  made  to  describe  a 
cone  with  its  summit  at  the  olecranon  and  base  towards  the 
fingers. 

ARTICULATIONS   OF  THE   SPINE. 

253.  The  difierent  pieces  of  the  vertebral  column  are  con- 
nected together  by  ligaments,  by  fibro-cartilage,  and  in  some 
parts  by  synovial  membranes ;  the  former  serving  to  retain  them 
in  their  situation,  the  latter  to  facilitate  motion  between  the 
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different  bones.  Tie  bodies  are  joined  by  two  ligamentous 
bands,  extending  the  vhole  length  of  the  chain,  and  also  hj  the 
inter-veitebral  substances. 

i.  The  anterior  common  tigameiU,  fig.  6S,  1,  (ligamentum 
commune  auterius,  Soemmering;  fascia 
longitadinalis  anterior,  Weitbrecht,) 
is  a  strong  band  of  fibres  which  is 
placed  on  the  front  of  the  bodies  of 
the  vertebne,  and  reoch^  ftum  the 
axis  to  the  fiiist  bone  of  the  sacrum, 
becoming  broader  as  it  descends.  It 
consists  of  longitudinal  fibres  which 
toe  dense,  firm,  and  well-marked. 
The  superficial  fibres  extend  from  a 
given  vertebra  to  the  fourth  or  fifth 
below  it ;  the  set  subjacent  to  these  passes  from  the  body  of 
one  to  about  the  third  beneath  it ;  whilst  the  deeper  ones  pass 
only  from  one  vertebra  to  that  next  it.  The  fibres  are  thicker 
towards  the  middle  of  the  bodies  of  the  vertebne  than  at  their 
margins,  or  over  the  inter-vertebral  cartilages ;  by  which  means 
their  transverse  depressions  are  filled  up,  and  the  sur&ce  of  the 
column  rendered  even.  It  may  also  be  observed  that  they 
adhere  more  closely  to  the  margins  of  the  bones  than  to  the 
middle  of  their  bodies,  and  still  more  closely  to  the  inter-vep- 
tebral  cartilages.  Upon  the  sides  of  the  vertebite,  there  are 
some  fibres  whidi  are  thin  and  scattered,  and  reach  from  one 
bone  to  the  other. 

ii.  The  posterior  common  /tgamen(,fig.63, 
(ligamentum  commune  posterius,  Scemm. ; 
fascia  longitudinalis  postica,  Weit.)  is 
situated  within  the  spinal  canal,  and  at- 
tached to  the  posterior  sur&ce  of  th«  bodies 
of  the  vertebree,  extending  from  the  axis 
to  the  sacrum.  It  is  smooth,  shining,  and 
broader  opposite  the  inter-vertebral  carti- 
lagCB  than  opposite  the  bodies  of  the  bones, 
BO  that  its  margins  present  a  series  of  points 
or  dentations  with  intervening  concave 
spaces.     In  the  greater  part  of  its  extent  it  adheres  firmly  to 


Fig.  63. 
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the  fibto-cartilages  and  to  the  bodies  of  the  vertebrae,  and  is 
separated  by  loose  cellular  tissue  from  the  prolongation  of  the 
dura  mater  which  lines  the  canal. 

iii.  The  inter»vertebral  substance  (ligamenta  inter-vertebralia, 
Weit.)  is  a  plate  or  disc  of  fibro-cartilage,fig.  62, 2, placed  between 
the  bodies  of  each  pair  of  vertebrse,  from  the  axis  to  the  base  of  the 
sacrum.  They  correspond  in  shape  to  the  parts  of  thevertebrse 
between  which  they  are  interposed,  and,  like  them,  increase  in 
thickness  from  the  upper  to  the  lower  end  of  the  column.  The 
thickness  of  these  plates  is  not,  however,  uniform  in  their  entire 
circumference.  As  they  contribute  to  the  production  and  main- 
tenance of  the  curves  which  naturally  exist  in  the  spine,  they 
are  thinnest  anteriorly,  in  the  dorsal  region,  where  its  concavity 
looks  forward,  and,  on  the  contrary,  thicker  in  front,  in  the 
neck  and  loins,  where  the  convexity  of  the  column  looks  in  that 
direction.  They  are  covered  anteriorly  and  posteriorly  by  the 
common  ligaments  which  are  intimately  adherent  to  them ;  in 
the  dorsal  region  they  are  connected  laterally,  by  short  liga* 
ments,  to  the  heads  of  all  the  ribs,  which  articulate  with  two 
vertebrae.  The  inter-vertebral  substance  is  composed,  towards 
its  circumference,  of  thin  plates  of  fibro-cartilage,  resting  on 
their  edges,  and  placed  one  within  the  other,  as  it  were,  concen* 
trically.  Thus  the  outer  plate  like  a  rim  runs  round  the  disc, 
its  lower  edge  resting  on  the  vertebra  beneath  it ;  its  anterior 
or  convex  surface  being  subjacent  to  the  anterior  common  liga- 
ment, whilst  its  concave  surface  is  in  apposition  with  the  plate 
next  within  it.  They  are  not  however  so  broad  as  that  their 
upper  edges  may  reach  the  vertebra  above  them,  nor  are  they 
exactly  perpendicular;  they  incline  inwards  a  little,  so  as  to 
allow  other  plates  to  be  in  a  manner  piled  upon  them :  each  car- 
tilage being  in  feet  composed  of  two  or  three  tiers  of  very  nar- 
row plates  thus  disposed.  The  interstices  between  the  plates 
are  filled  by  a  pulpy  and  apparently  elastic  substance ;  and  as 
the  number  of  the  plates  gradually  decreases  towards  the  centre, 
whilst  the  pulpy  matter  increases,  the  quantity  of  the  latter  is 
such,  that  when  the  pressure  which  confines  it  is  taken  off  by 
cutting  through  the  inter-vertebral  substance,  it  will  rise  up  so 
as  to  assume  a  conical  form. 

264.  The  articuluting  processes  of  the  vertebrae  are  con- 
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nccted  by  irre^ar  fibrouB  bands  (ligamenta  pTOceBsaum  obli- 
qnoium,  Weit.),  forming  a  capsule  outside  the  synovial  mem- 
branes. These  are  longer  and  more  loose  in  the  cervical  than 
in  the  dorsal  or  lumbar  regions. 

265.  The  arches,  or  plates  of  the  vertebrae,  are  connected  by 
the  ligamenta  aubfiava,  fig.  64,  (liga- 
menta  vertebrarum    subflava,  Weit.)  Fig.  64. 

as  their  bodies  are  by  the  inter-verte- 
bnl  cartilages.  These  consist  of  yel* 
low  elastic  fibres,  almost  perpendicular 
in  their  direction,  as  they  pass  from 
the  inferior  border  of  one  arch  to  the 
adjacent  border  of  that  immediately 
below  it.  They  extend  from  the  root 
of  the  transveree  processes  at  each  side 
backwards  to  the  point  where  the  two 
arches  converge  at  the  origin  of  the 
spinoiu  processes,  where  the  margins 
of  each  lateral  half  of  the  ligament 

may  be  observed  to  be  merely  in  contact.  The  superior  border 
of  the  ligament  is  attached,  not  to  tlie  margin  exactly  of  the 
arch,  but  rather  higher  up  on  its  anterior  surface ;  whilst  the  in- 
ferior border  is  prolonged  a  little  on  the  posterior  surface,  as 
well  as  the  margin  of  its  corresponding  arch.  They  do  not  exist 
between  the  occiput  and  the  atlae,  or  between  the  latter  and  the 
axis ;  common  fibrous  membrane  supplies  their  place  in  these 
two  spaces.  They  are  most  distinctly  seen  when  the  pedidea 
and  uches  are  detached  &om  the  bodies  of  the  vertebra,  so  that 
they  may  be  viewed  firom  vrithin  the  theca  vertetmilis  as  in  this 
drawing.  At  the  posterior  aspect  of  the  spine  they  appear 
short,  and,  as  it  were,  overlaid  by  the  aicbes.  See  fig.  72,  8 ; 
lower  down,  the  position  of  the  intcr-spinous  ligaments  is  in- 
dicated, 2. 

256.  The  articulation  of  the  spinous  procetsa  is  effected  by 
means  of  the  supra-spinons  and  inter-spinous  ligaments.  1 .  The 
aupra-spinout  ligament  consists  of  small,  compressed  bundles  of 
longitudinal  fibres,  which  connect  the  summits  of  the  spinous 
processes,  and  form  a  continuous  chain  from  the  seventh  cervical 
vertebra  to  the  spine  of  the  sacrum.  See  fig.  ^%  1.  The 
posterior  fibres  pass  down  &om  a  given  vertebra  to  the  third 
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or  jbnitli  below  it ;  tbose  moie  deeply  seated  reach  only  from 
one  to  the  next,  or  the  second  beneath  it  S.  The  inter' 
spinous  ligamenu,  thin  and  lather  membranons,  extend  from 
the  root  to  near  the  summit  of  each  spinous  process,  connecting 
the  inferior  border  of  one  with  the  superior  border  of  that  next 
below  it.  They  exist  in  the  dorsal  and  lumbar  r^ons  only, 
and  are  intimately  connected  with  the  extensor  muscles  of 
the  spine.  The  inter-tranatierBe  ligaments  are  found  only 
between  the  transverse  processes  of  the  inferior  dorsal  votebne, 
and  eTcn  there  very  indistinctly,  for  they  are  united  so  inti- 
mately with  the  sacio-lumbalifl  mnscle,  that  their  fibres  are 
quite  confused. 

Articulations  of  the  two  upper  vertebra. 

S6^.  The  articulation  of  the  axis  with  the  atlas  is  effected  by 
means  of  their  articulating  processes,  also  (in  the  place  of  inter- 
vertebral substance,  which  would  be  altogether  incompatible 
with  the  requisite  movements)  by  the  odontoid  process  of  the 
former,  which  is  connected  in  a  particular  manner  with  the  arch 
of  the  latter,  and  constitutes  the  pivot  on  which  the  head  turns 
in  its  rotatory  motions.  There  are  three  ligaments  and  four 
synovial  membranes  in  this  articulation. 

The  transverse  ligament,  fig.  65,  ^'t-  **• 

2,  (ligamentum  atlantistransversnm, 
Weit.  Scemm.)  is  a  strong,  thick 
fasciculus  of  fibres,  compressed  from  ' 
before  backwards,  arched  in  its  di- 
rection, and  attached  on  each  side 
to  the  inner  border  of  the  superior 
articulating  processes  of  the  atlas. 
It  is  broader  and  thicker  at  the  middle  than  at  its  extremities. 
From  the  middle  of  its  posterior  surface  a  short  thin  bundle  of 
fibres  passes  down  to  be  attached  to  the  root  of  the  odontoid 
process,  whilst  another  passes  up  to  the  basUar  process.  These 
appendages  form  a  cross  with  the  transverse  ligament,  and  serve 
to  bind  the  occiput  to  the  two  first  vertebrffi ;  from  this  is  de- 
rived the  term  cruciform,  which  is  sometimes  applied  to  the 
transverse  ligament.  To  bring  these  structures  into  view,  the 
posterior  part  of  the  vertebral  arches  most  be  removed,  as  indi- 
cated in  this  drawing. 
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The   anterior    ath-axoid  Kg.  66. 

ligament  passes  from  the  \xa- 
der  of  tlie  anterior  arch  of 
the  atlas,  and  its  tubercle,  to 
the  body  of  the  axis  and  the 
root  of  its  odontoid  process. 
It  is  thin  and  membranous, 

fig.  m,  8.  ■'•  ,  *  J 

The  posterior  atlo-axoid 
ligament  connects  the  posterior  arch  of  the  atlas  with  the  plates 
of  the  axis,  fig.  67,  %.  Thus  the  interstices  between  the  plates 
or  arches,  which  in  all  the  other  vertebra  are  filled  by  the  liga- 
menta  subflava,  are  occupied  by  a  loose  membrane  between  the 
second  and  first,  as  well  as  between  the  latter  and  the  occiput,  1. 
The  edges  of  the  articulating  processes  are  connected  by  irregu- 
lar fibres  passing  from  one  to  the  other. 

Two  synovial  membranes  are  placed  between  the  articulating 
processes  of  the  atlas  and  axis.  One  between  the  odontoid  pro- 
cess and  the  transverse  ligament,  another  between  it  and  the 
arch  of  the  atlas. 

ARTICULATIONS   OF  THE  CRANIUM. 

£58.  The  cranium  is  articulated,  1,  with  the  atlas ;  S,  with 
the  axis ;  3,  with  the  lower  jaw. 

%69.  The  articulation  of  the  cranium  with  the  atlas  takes 
place  between  the  condyles  of  the  occipital  bone  and  the  supe- 
rior articulating  processes  of  that  vertebra,  which  are  connected 
by  ligaments  and  synovial  membranes ;  it  is  also  connected  with 
the  same  by  the  two  following  ligaments. 

The  anterior  occipito-atloidean  ligament,  fig.  66,  1,  (mem- 
bnna  annuli  anterioris  vertebr*  primEe,)  extends  from  the  ante- 
rior border  of  the  occipital  foramen,  between  the  condyles,  to 
the  ma^in  of  the  arch  of  the  atlas  between  its  superior  articu- 
lating processes.  This  is  thin,  broad,  and  membranous ;  but 
in  the  median  line,  a  sort  of  accessory  ligament,  ^  is  placed  in 
liont  of  it,  which  is  thick,  round,  and  composed  of  vertical 
fibres,  attached  above  to  the  surface  of  the  basilar  process,  and 
below  to  the  small  tubercle  on  the  &ont  of  the  atlas.  The  an- 
terior surface  of  these  ligaments  is  covered  by  the  recti  antici 
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muscles,  the  posterior  corers  the  odontoid  pioceBS  and  its  ligffc- 
meats. 

The  posterior  occipito-atloidean  ^is-  ^'^• 

ligament,  fig.  67, 1,  also  broad  and  t 

membianons,  is  attached  superiorly  j^»-.. 

to  all  that  part  of  the  m&i^  of  the 
occipital  foramen  which  is  behind 
the  condyles,  and  inferiorly  to  the 
adjacent  border  of  the  posterior 
arch  of  the  atlas.  It  consists  of 
two  lamelln,  which  are  united  at 
theii  superior  attachment,  but  soon 
divide,  one  becoming  blended  with 
the  dura  mater,  which  lines  the 
vertebral  canal,  whilst  the  other  is  insetted  into  the  arch  of  the 
atlas.  The  posterior  surface  of  the  ligament  is  in  apportion 
with  the  posterior  recti  and  superior  oblique  muscles,  the  ante- 
rior looks  towards  the  vertebral  canal ;  at  each  side,  near  the 
articular  processes,  the  ligament  forms  part  of  the  foramina 
through  which  the  sub-occipital  nerves  and  vertebral  arteries 
pass. 

S60.  The  articulation  of  the  occipital  bone  with  the  axis  ia 
effected  through  the  medium  of  ligaments,  as  no  part  of  theii 
surfaces  comes  into  contact. 

The  odontoid  ligaments,  fig.  65, 3,  (ligamenta  alaria,)  are  two 
thick  bundles  of  fibres  attached  below  to  each  side  of  the  sum- 
mit of  the  odontoid  process,  and  passing  up  diverging  to  be 
implimted  into  the  rough  depressions  at  the  inner  side  of  the 
condyles  of  the  occiput,  and  also  to  a  small  part  of  tfad  maigin 
of  the  occipital  foramen.  Their  direction,  therefore,  is  obliquely 
upwards  and  outwards ;  the  triangular  interval  which  they  thns 
leave  is  filled  by  some  thin  fibres  passing  almost  perpendicularly 
from  the  margin  of  the  foramen  to  the  summit  of  the  process. 
These  are  strictly  check  ligaments;  the  middle  set,  last  de- 
scribed, prevent  what  may  be  termed  •  retroversion  of  the  head, 
whilst  the  lateral  pair  check  its  rotatory  motions. 

The  occipito-axoidean  ligament,  fig.  68,  seems  to  be  a  pro- 
longation  of  the  posterior  common  ligament ;  it  is  attadied 
above  to  the  inner  surface  of  the  basilar  groove,  horn   which 
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it  descends  perpendicularly,  becoming  ^'  ^ 

narrow,    and    opposite    the    axis    is 

blended  with  the  posterior  conunon 

ligament.      It    coveis    the   odontoid 

process  and  its  check  ligaments,  and 

is  iDtimately  connected  with  the  tran»- 

Tetse  ligament. 

ARTICULATION  OF  THE  LOWER  JAW. 

261.  The  lower  jaw  articulates  at  each  side  by  one  of  ita 
condyles  with  the  glenoid  cavity  in  the  temporal  bone  ;  hence 
it  is  called  the  tempoto-maxillary  articulation.  By  means  of 
an  intei-articular  cartilage  a  double  joint  is  formed  at  each  dde, 
with  distinct  synovial  membranes. 

The  external  lateral  ligament,  fig.  69, 1,  is  a  short  fasdculira 
of  fibres,  attached  above  to 
the  external  snr&ce  of  the  Fig.  G9. 

zygoma,  and  to  the  tubocle 

at    the    bifurcation    of   its  ,--  v'        /  ^ 

root ;  below,  to  the  exter- 
nal surfiice  and  posterior 
borda  of  the  neck  of  the 
Condyle,  its  fibres  being  di- 
rected downwards  and  baclt- 
Wards.  Externally  it  is  co- 
vered by  the  parotid  gland, 
internally  it  is  in  relation 
with  the  intet-articular  cartilage  and  synovial  membranes. 

The  internal  lateral  ligament,  fig.  70,  thin,  loose,  and  elon- 
gated, extends  from    the 


spinous  process  of  Uie 
sphenoid  bone  downwards, 
and  a  little  forwards,  to 
be  attached  to  the  inferior 
maxillary  bone  at  the  lower 
border  of  the  dental  fora- 
men, where  it  is  somewhat 
expanded.  Its  extranal 
surface  is  in  relation  supe- 
ri(»rly  with    the    external 


Pig.  70. 
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pterygoid  muscle,  and  in  tte  rest  of  its  extent  with  thenmns  of 
the  jaw,  feom  which  it  is  separated  by  the  internal  maxillary 
aitety  and  dental  nerve.  Its  inner  surface  is  concealed  by  the 
internal  pterygoid  muscle. 

The  stylo-maxillary  ligament,  figs.  69,  70,  71 ;  8,  thin  and 
aponeurotic,  passes  from  near  the  point  of  the  styloid  process  to 
the  inferior  border  of  the  angle  of  the  jaw,  where  it  is  inBerted 
between  the  maaseter  and  internal  pterygoid  muscles. 

The  inter-articular ^bro-cartilagey  fig.  71,4,  is  a  thin  plate, 
placed  horizontally  between  the  ar- 
ticulai  surfaces  of  the  bones ;  it  b  ^'^'  ^'' 

of  an  oval  form,   and    somewhat  , 

thicker  at  its  margins  than  at  its 
centre,  where  it  is  Bometimes  per- 
forated. Its  inferior  surface,  which  , 
is  in  contact  with  the  condyle,  is 
concave;  the  superior  is  alternately 
concave  and  convex  when  taken 
from  before  backwards,  conforming 

in  some  way  with  the  oatline  of  the  articular  cavity.  Its  cir- 
cumference is  connected  at  the  outside  with  the  external  lateral 
ligament,  and  ant^orly  with  the  external  pterygoid  muscle. 

The  synovial  membrane,  after  lining  the  superior  sur&ce  of 
the  inter-articukr  cartilage,  is  reflected  upwards  on  the  external 
lateral  ligament,  and  over  the  smooth  part  of  the  glenoid  ca- 
vity ;  a  similar  membrane  is  interposed  between  the  inferior 
sur&ce  of  the  cartilage  and  the  condyle,  so  as  to  constitute  a 
double  joint. 

ARTICULATIONS  OF  THE   RIBS. 

26S.  The  ligaments  of  the  ribs  may  be  divided  into  three 
sets :  those  which  connect  them— 1,  with  the  bodies  of  the  ver- 
tebrae ;  S,  with  their  tiansverse  processes  ;  S,  with  the  sternum. 

The  costo-vertebral  ligaments  (lig.  capitnlorum  coatarum) 
consist :  1.  Of  an  anterior  ligament  which  connects  the  head  of 
each  rib  vrith  the  sides  of  the  bodies  of  the  veitebree,  fig.  62, 8 ; 
its  fibres,  flat  and  radiated,  are  divided  into  three  bundles,  of 
which  the  middle  one  passes  horizontally  forwards  npon  the 
corresponding  inter-vertebial  cartilage,  whilst  the  superior 
ascends  to  the  body  of  the  vertebra  above  it,  and  the  inferior 
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descends  to  that  below.  From  the  divergence  of  its  fibres,  this 
is  nsnally  called  the  stellate  ligament.  2ndly.  Of  &n  inter- 
articular  ligament,  which  is  a  thin  and  short  band  of  fibres 
which  passes  transversely  from  the  ridge  separating  the  two  ar- 
ticular Bur&ces  on  the  head  of  the  rib  to  the  inter-vertebral  sab- 
stance,  and  dividing  the  articulation  into  two  parts,  each  lined 
by  a  separate  synovial  membrane.  This  ligament  does  not  exist 
in  the  articulation  of  the  first,  eleventh,  or  twelfth  ribs,  and  in 
consequence  there  is  in  them  but  one  synovial  capsule. 

The  co»tO'transt>eT»e  liganentt  connect  the  tabercles  of  the 
ribs  with  the  transverse  processes  of  the  vertebrae ;  from  their 
position  they  are  named  posterior,  middle,  and  anterior.  1.  The 
posterior    costo-transverse    ligament, 
fig.  72,  6,  (lig.  transveisum  externum  Fig.79. 

costarum,  Weit.)  consists  of  a  very 
short  thick  fasciculus  of  fibres  which 
passes  fixim  the  posterior  surface  of  the 
summit  of  the  transverse  process,  to  the 
rough  unartiGnlated  part  of  the  tubercle 
of  the  rib.  Those  of  the  superior  riba 
ascend,  those  of  the  infenw  descend 
somewhat.  2.  The  miidie  eotlty-trans- 
verte  ligamalt  consiflts  of  a  series  of 
very  short  parallel  fibres,  which  unite  the  neck  of  the  rib  to  the 
anterior  sur&ce  of  the  contiguous  transverse  process.  These 
fitnes  are  seen  by  removing  horizontally  a  portion  of  the  rib 
and  transverse  process,  and  forcibly  drawing  one  from  the  other. 
3.  The  anterior  costo-trantverse  ligament,  figs.  62,  79;  4, 
(lig.  tiansversum  internum  costarum,  Weit.)  it  usually  divided 
into  two  bsciculi  of  fibres,  both  neatly  in  apposition,  and  on  the 
same  plane.  They  pass  from  the  neck  of  the  rib  obliquely 
upwards  and  outwaids  to  the  lower  margin  of  the  tiansVerse 
process  next  above  it.  These  do  not  exist  in  the  articulations 
of  the  first  and  last  ribs.  The  articulations  between  the  tuber- 
cle* of  the  ribs  and  the  transverse  processes  are  provided  with 
synovial  capsules. 

The  costo-alerTtal  articulations,  situated  between  the  anterior 
extremities  of  the  cartilages  of  the  ribs  and  the  fosse,  in  the 
maigiuB  of  the  sternum,  are  covered  and  supported  by,  1,  an 
anterior  set  of  ligamentous  fibres,  fig.  73,  6,  thin,  scattered,  and 
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radiated)  passing  from  the  ex-  Fig.  73. 

tremity  of  the  cartilage  to  the 
anterior  surfSEu;e  of  the  sternum, 
where  they  interlace  with  those 
of  the  opposite  side,  and  are 
blended  with  the  aponeniosis  of 
the  pectoralis  major  muscle; 
2,  a  posterior  set  of  fibres  simi- 
larly disposed,  but  not  so  thick 
or   numerous,    connecting    the 

thoracic  sur&ces  of  the  same  parts ;  S,  a  synovial  membrane, 
interposed  between  the  ends  of  each  true  rib  and  the  sternum, 
and  also  between  the  margins  of  each  pair  of  false  ribs,  where 
they  articulate  with  one  another.  These  can  be  readily  demon- 
strated by  slicing  ofi^  a  little  of  the  anterior  sur&ce  of  the  ster- 
num and  cartilages.  A  thin  fasciculus  of  fibres  connects  the 
cartilage  of  the  seventh  rib  with  the  xiphoid  cartilage,  and 
thence  called  the  costo-xiphoid  ligament.  The  pieces  of  the 
sternum  are  connected  by  a  layer  of  fibro-cartilage  placed  be- 
tween their  contiguous  borders ;  and,  on  the  anterior  and  pos- 
terior sur&ces,  some  scattered  ligamentous  fibres  may  be  ob- 
served running  longitudinally,  which  serve  to  strengthen  their 
connexion.  These  are  sometimes  called  the  anterior  and  poste- 
rior sternal  ligaments. 

ARTICULATIONS   OF  THE  SUPERIOR   EXTREMITIES. 

268.  These  may  be  arranged  under  the  following  heads,  taking 
them  in  their  anatomical  order,  from  above  downwards  :  1,  the 
articulation  between  the  sternum  and  clavicle ;  2,  that  of  the 
scapula  and  humerus ;  8,  of  the  elbow ;  4,  of  the  wrist ;  6,  of 
the  hand ;  6,  of  the  fingers. 

The  superior  extremity  has  but  one  point  of  bony  attach- 
ment to  the  trunk,  namely,  that  at  the  stemo-clavicular  articu- 
lation, the  scapula  being  connected  with  the  trunk  by  muscles 
only.  The  clavicle  articulates  with  the  first  bone  of  the  ster- 
num, and  is  connected  withxits  fellow  of  the  opposite  side,  and 
the  first  rib,  by  ligaments. 

264.  The  stemo-clavicular  articulation  consists  of  an  ante- 
rior and  posterior  ligament,  an  inter-articular  cartilage,  and  two 
sjmovial  membranes. 


266  STERNO-CLAVICULAR  JOINT. 

The  anterior  sterno-clavicutar  ligament ^  fig.  78,  1,  passes 
from  the  inner  extremity  of  the  clavicle,  dovmwards  and  in- 
wards, upon  the  surfiioe  of  the  sternum.  It  is  broad,  and  con- 
sists of  parallel  fibres,  and  corresponds,  internally,  with  the 
synovial  membranes  of  the  articulation,  and  with  the  inter-arti- 
cular cartilage  to  which  it  is  adherent ;  externally,  with  the 
sternal  origin  of  the  stemo-mastoid  muscle. 

The  posterior  sterno-clavicular  ligament,  of  similar  confijr- 
mation  with  the  last,  but  not  so  broad  or  strongly  marked,  is 
placed  between  the  same  bones  lying  at  the  thoracic  aspect  t>f 
the  joint.  Its  posterior  surface  is  in  relation  with  the  stemo- 
hyoideus  and  stemorthyroideus  muscles. 

The  inter-articular  fibro-cartilage,  4,  nearly  circular  in  its 
form,  and  thicker  at  its  border  than  at  the  centre,  is  interposed 
between  the  articulating  surfiices  of  the  sternum  and  clavicle. 
Towards  its  superior  and  posterior  part  it  is  attached  to  the 
margin  of  the  clavicle,  and  at  the  opposite  point  to  the  cartilage 
of  the  first  rib.  In  the  latter  situation  it  is  thin  and  somewhat 
prolonged,  so  that  the  inferior  border  of  the  clavicle  rests 
upon  it. 

Synovial  membranes, — In  this  articulation,  as  in  that  of  the 
lower  jaw,  there  are  two  synovial  membranes,  of  which  one  is 
reflected  over  the  sternal  end  of  the  clavicle  and  adjacent  sur- 
face of  the  fibro-cartilage,  the  other  is  disposed  similarly  between 
the  cartilage  and  the  articulating  surface  of  the  sternum. 

The  inter- clavicular  ligament,  2,  is  a  dense  fasciculus  of 
fibres,  placed  transversely  between  the  contiguous  extremities  of 
the  clavicles.  Its  fibres  do  not  pass  directly  across  from  one  to 
the  other ;  they  dip  down,  and  are  attached  to  the  upper  mar- 
gin of  the  sternum,  by  which  it  is  rendered  concave  firom  side  to 
side. 

The  costo-clavicular  ligament,  8,  (ligamentum  rhomboides, 
Weit.  Scemm.)  does  not  properly  fonn  part  of  the  articulation ; 
yet  it  contributes  materially  to  retain  the  clavicle  in  its  situ- 
ation. It  is  attached  inferiorly  to  the  cartilage  of  the  first  rib 
near  its  sternal  end,  and  passes  obliquely  backwards  and  up- 
wards, to  be  fixed  to  a  roughness  at  the  under  surface  of  the 
clavicle. 

S65.  The  scapulo-clavicular  articulation  is  efifected  between 
the  acromion  process  of  the  scapula  and  the  external  end  of  the 
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clavicle.      Ttese  points  are   con-  ^V-  '*- 

nected,  1st,  by  a  superior  ligament, 
fig.  74,  1,  which  is  a  strong  broad 
band  of  fibres,  passing  from  the  su- 
perioi  sur&ce  of  the  actomion  to 
the  adjacent  extremity  of  the  cla- 
vicle ;  Sndly,  by  an  inferior  liga- 
ment similar  to  the  preceding,  and 
placed  at  the  under  surfaces  of  the 
same  bones ;  Srdly,  by  a  synovial 
membrane  lining  the  two  articular 
sur&ces  of  the  bones.  As  there  is 
an  inter-articular  cartilage,  there 
are  sometimes  two  narrow  synovial 

sacs,  disposed  in  the  same  way  as  those  in  the  stemo-clavicular 
articulation. 

The  coraco-clavicutar  ligament,  fig.  74,  2,  which  connects 
the  clavicle  with  the  coracoid  process  of  the  scapula,  presents 
two  parts,  each  marked  by  a  particular  name.  There  is,  how- 
ever, no  division  between  them,  nor  other  distinction  than  that 
they  look  different  ways. 

The  posterior  or  internal  fasciculus,  (conoid  ligament,)  broad 
above,  narrow  below,  is  attached,  inferiorly,  to  the  root  of  the 
coracoid  process ;  superiorly  to  a  rough  space  at  the  inferior 
surface  of  the  clavicle,  its  fibres  being  directed  backwards  and 
upwards.  The  anterior  or  external  fasciculus  (trapezoid  liga- 
ment) passes  from  the  superior  sur&ce  of  the  coracoid  process 
upwEods,  to  an  oblique  line  extending  outwards  from  the  tube- 
Xtsity  into  which  the  conoid  ligament  is  inserted;  with  the 
latter  it  unites  at  an  angle,  one  of  its  aspects  being  directed  for- 
wards and  upwards,  the  other  downwards  and  backwards. 

266.  There  are  two  ligaments  proper  to  the  scapula:  1.  The 
cdracoid  ligament,  3,  (ligamentum  proprium  posterius,)  is  a 
thin  fiat  band  of  fibres,  attached  by  its  estiemities  to  the  oppo- 
site margins  of  the  notch  at  the  root  of  the  coracoid  process, 
which  it  thus  converts  into  a  foramen  for  the  transmissiou  of  the 
supra-scaipular  nerve,  the  artery  most  commonly  passing  exter- 
nal to  it.  2.  The  coraco-acromion  ligament,  4,  (ligamentum 
proprium  anterius,)  is  a  broad,  firm,  triangular  fasciculus,  at- 
tached by  its  Ivoader  extremity  to  the  coracoid  process,  and  by 
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the  oarrower  to  the  acromion,  between  which  it  is  stretched 
almost  horizontally.  Its  inferior  surface  looks  downwards  upon 
the  shoulder-joint,  the  superior  is  covered  by  the  deltoid 
muscle. 

THE    SHOULDER-JOINT. 

267.  The  globular  head  of  the  humerus  and  the  glenoid 
cavity  of  the  scapula  are  the  osseous  parts  which  compose  this 
articulation  (scapula-humeral).  As  the  head  of  the  humerus  is 
large  and  prominent,  whilst  the  cavity  is  merely  a  superficial 
depression,  it  must  be  evident  that  they  are  retained  in  their 
situation  not  by  any  mechanical  contrivance,  but  by  the  capsular 
ligament,  and  the  muscles  which  are  attached  to  the  two  tube- 
rosities of  the  humerus. 

268.  The  capsular  ligament^  fig.  74,  5,  is  attached  superiorly 
round  the  margin  of  the  glenoid  cavity,  and  inferiorly  round  the 
neck  of  the  humerus.     It  is  broader  in  the  latter  than  in  the 
former  situation ;  and  its  laxity  is  such,  that  if  the  muscular  con- 
nexions of  the  humerus  be  detached,  this  bone  drops  away  firom 
the  glenoid  cavity.     The  superior  and  inner  part  of  this  mem- 
brane is  covered  and  strengthened  by  a  bundle  of  fibres,  7j  pass- 
ing outwards  and  forwards  from  the  coracoid  process  to  the  great 
tuberosity  of  the  humerus  (coraca-huTneral  ligament).     Besides 
this,  it  receives  additions  from  the  tendons  of  the  supra  and 
infra  spinatus  muscles,  from  the  teres  minor  and  sub-scapularis, 
which  are  intimately  connected  with  it,  as  they  proceed  to  be 
attached  to  the  tuberosities  of  the  humerus.     Thus  its  superior 
part  is  thick  and  firm,  the  inferior  comparatively  thin  and  weak. 
Its  internal  surface  is  lined  by  the  synovial  membrane ;  the  ex- 
ternal, besides  the  muscles  already  mentioned,  is  covered  by  the 
deltoid ;  inferiorly,  it  is  in  relation  with  the  long  head  of  the 
triceps  and  the  circumflex  vessels.     The  insertion  of  its  inferior 
border  is  interrupted  to  give  passage  to  the  long  tendon  of  the 
biceps  muscle. 

269.  The  glenoid  ligament  appears  to  be  continuous  with  the 
tendon  of  the  long  head  of  the  biceps  muscle :  this  at  its  point 
of  attachment  to  the  superior  margin  of  the  glenoid  cavity,  separ 
rates  into  two  sets  of  fibres,  which,  after  encircling  it,  meet 
and  unite  inferiorly.  These  fibres,  by  elevating  the  border  of 
the  cavity,  render  it  a  little  deeper. 
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270.  The  synovial  membrane  lines  the  glenoid  cavity,  and  is 
reflected  over  its  lower  margin  until  it  reaches  the  inner  surfiice 
of  the  fibrous  capsule,  on  which  it  is  prolonged  as  ftr  as  the 
neck  of  the  humerus,  where  it  separates  from  the  capsule,  and 
is  applied  upon  the  articular  surface  of  the  head  of  that  bone, 
giving  it  a  smooth  investment.  Viewed  in  this  way,  it  appears 
a  simple  shut  sac ;  and  such  it  would  be  but  for  the  peculiar 
relation  of  the  long  tendon  of  the  biceps  muscle  to  the  shoulder- 
joint.  The  tendon  is  in  fact  enclosed  in  a  tubular  sheath, 
formed  by  an  offset  or  process  of  the  synovial  membrane,  which 
is  reflected  upon  it  where  it  is  about  to  pass  through  the  fibrous 
capsule,  and  is  thence  continued  up  to  the  summit  of  the  glenoid 
cavity,  where  it  is  continuous  with  that  part  of  the  membrane 
which  invests  it.  By  this  provision  the  integrity  of  the  articu^ 
lation  and  of  the  membrane  is  preserved. 

On  the  superior  and  external  surface  of  the  capsule  a  con- 
siderable bursa  mucosa  is  situated,  by  means  of  which  the  conti- 
guous surfaces  of  the  coracoid  and  acromion  processes,  and 
of  the  coraco-acromion  ligament,  are  rendered  smooth  and 
lubricated,  to  facilitate  their  movements  on  the  subjacent  cap- 
sule. 

£71.  The  coraca-humerali  or  accessory  ligament,  6,  above 
noticed,  extends  obliquely  over  the  upper  and  outer  part  of  the 
articulation ;  it  is  attached  to  the  coracoid  process,  and  thence 
descends,  intimately  connected  with  the  capsule,  to  the  greater 
tuberosity  of  the  humerus. 

THE    ELBOW-JOINT. 

272.  The  lower  extremity  of  the  humerus  is  connected  with 
the  ulna  and  radius  at  the  elbow,  so  as  to  form  a  hinge-joint. 
The  sigmoid  cavity  of  the  ulna  articulates  with  the  trochlea  of 
the  humerus,  so  as  to  admit  of  flexion  and  extension  only,  while 
the  cup-shaped  depression  on  the  head  of  the  radius  can  turn 
freely  on  the  rounded  tuberosity  to  which  it  is  applied.  The 
bones  are  connected  by  four  ligaments  and  a  synovial  mem- 
brane. 

273.  The  internal  lateral  ligament,  fig.  75,  1,  composed  of 
diveiging  and  radiated  fibres,  presents  two  parts,  each  with  a 
different  aspect,  one  looking  obliquely  forwards,  the  other  back- 
wards.    The  anterior  part  is  attached  above,  where  it  is  narrow 

s  2 
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and  pointed,  to  the  front  of  the  mternal  condjle  of  the  htune- 
nu ;  its  fibres,  as  they  descend,  become  broad  and  expanded^ 
and  aze  inserted  into  the  coronoid  process,  along  the  inner  margin 
of  the  sigmoid  cavity.  The  posterior  part,  of  the  same  fonn 
(triangular),  paases  from  the  under  and  back  part  of  the  same 
procesfl  of  bone  downwards  to  the  inner  bordex  of  the  olecranon ; 
the  superior  fibres  of  thig  portion  extend  traosrersely  between 
the  points  just  named,  the  rest  become  successively  more  and 
more  oblique. 

Fig.  75.  Pig.  76. 
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£74.  Tlie  external  lateral  ligament,  fig.  76,  2,  shorter  and 
much  naxrower  than  the  internal,  is  attached  superiorly  to  the 
external  condyle  of  the  humerus,  and  inferiorly  becomes  blended 
with  the  annular  ligament  of  the  radius ;  none  of  its  fibres  are 
prolonged  to  the  surface  of  that  bone,  for  if  they  were  they 
would  check  its  rotatory  motion.  It  is  intimately  connected 
with  the  tendinous  attachment  of  the  extensor  muscles,  on  which 
account,  when  dissected,  it  presents  a  jagged,  irregular  appearance. 

275.  The  anterior  ligament^  fig.  75,  8,  is  a  broad  thin  mem- 
brane, placed  in  front  of  the  joint,  extending  from  the  rough 
margin  of  the  fossa,  which  receives  the  coronoid  process  during 
flexion,  downwards  to  the  anterior  border  of  the  coronoid  pro- 
cess, and  to  the  annular  ligament  of  the  radius.  Some  of  its 
fibres  are  directed  obliquely  downwards  and  outwards,  others  are 
vertical. 

276.  The  posterior  ligament,  fig.  76,  4,  loose  and  weak,  con- 
sists of  fibres  proceeding  in  opposite  directions ;  thus  some  pass 
transversely  between  the  adjacent  margins  of  the  fossa  which 
receives  the  head  of  the  olecranon  ;  whilst  others,  subjacent  to 
these,  but  not  very  well  marked,  pass  vertically  from  the  superior 
concave  margin  of  that  fossa  to  the  extremity  of  the  olecranon. . 

Though  these  structures  are  described  and  named  as  separate 
ligaments,  it  will  be  found,  on  examination,  that  they  form  a 
continuous  membrane  placed  round  the  joint,  as  fibrous  capsules 
usually  are,  except  only  that  the  irregularity  of  the  surfaces  to 
which  they  are  attached  prevents  their  continuity  from  being 
readily  perceived,  and  gives  them  the  appearance  of  distinct 
ligamentous  connexions  passing  from  one  point  of  bone  to 
another. 

The  upper  Radio-ulnar  articulation. 

277.  The  head  of  the  radius  articulates  with  the  small  sig- 
moid cavity  of  the  ulna,  on  which  it  rolls  when  it  is  made  to 
turn  on  its  axis.  These  surfaces  are  covered  with  cartilage,  and 
invested  by  the  synovial  membrane  of  the  elbow-joint.  The 
radius  is  connected  to  the  ulna  by  an  annular  ligament. 

The  annular  or  orbicular  ligament,  figs.  75,  76  ;  5,  is  a 
strong  band  of  circular  fibres,  which,  by  being  attached  to  the 
borders  of  the  small  sigmoid  cavity,  forms  a  ring,  encircling  the 
head  of  the  radius,  and  binding  it  firmly  in  its  situation.     Its 
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external  surface  is  in  apposition  with  the  external  lateral  liga- 
ment of  the  elbow,  whose  fibres  are  inserted  into  it ;  the  internal 
is  smooth  and  lined  by  the  synovial  membrane. 

278.  The  synovial  membrane  of  the  elbow-joint,  after  having 
covered  the  articular  extremity  of  the  humerus,  is  prolonged  a 
little  on  the  anterior  surface  of  that  bone,  as  far  as  the  attachment 
of  the  anterior  ligament,  where  it  is  reflected,  and  applied  to 
the  internal  surface  of  that  membrane,  lining  it  as  far  as  its  radio- 
cubital  insertion ;  at  that  point  the  synovial  membrane.  leaves 
the  fibrous  one,  and  invests  the  articular  surfaces  of  the  radius 
and  ulna,  and  is  extended  over  them  until  it  comes  into  appo- 
sition with  the  posterior  ligament,  by  which  it  is  guided  to 
the  extremity  of  the  himierus ;  in  the  same  way,  it  lines  the 
lateral  ligaments.  Besides  these  reflections,  the  membrane  forms 
two  pouches,  one  by  being  prolonged  into  the  small  sigmoid 
cavity,  the  other  where  it  passes  between  the  annular  ligament 
and  the  contiguous  surface  of  the  head  of  the  radius. 

When  the  joint  is  laid  open,  and  the  bones  extended,  it  will 
be  observed  that  the  head  of  the  radius  is  not  in  contact  with 
the  rounded  articulating  process  of  the  humerus.  On  which  ac- 
count, in  the  extended  state  of  the  limb,  the  rotatory  motions  of 
this  bone  are  performed  with  much  less  ease  than  in  that  of 
flexion,  firom  its  wanting  support  at  its  upper  end.  The  part  of 
the  himierus  here  referred  to  is  moreover  covered  with  cartilage 
only  on  its  anterior  aspect,  indicating  that  the  radius  moves  on 
it  only  when  in  the  flexed  position. 

The  middle  Radio-ulnar  articulation. 

The  interval  between  the  radius  and  ulna  in  the  fore-arm  is 
filled  up  by  an  inter-osseous  ligament  and  a  round  ligament, 
which  serve  to  connect  them  together,  and  form  what  is  called 
the  middle  radio-ulnar  articulation. 

279.  The  inter-osseous  ligament,  figs.  75,  76 ;  6,  (membrana 
inter-ossea,)  is  a  thin,  flat,  fibrous  membrane,  the  direction  of  its 
fibres  being  obliquely  downwards  and  inwards,  from  the  inner 
sharp  border  of  the  radius  to  the  contiguous  one  of  the  ulna.  It 
does  not  reach  the  whole  length  of  the  bones,  as  it  conmiences 
about  an  inch  below  the  tubercle  of  the  radius.  The  surfaces  of 
this  membrane  are  intimately  connected  with  the  deep-seated 
muscles  of  the  fore-arm,  serving  to  increase  their  points  of  origin 
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as  well  as  to  connect  the  bones.  Inferiorl  j,  it  leaves  an  open- 
ing for  the  transmission  of  the  anterior  inter-osseous  vessels ; 
superiorly,  there  is  another,  but  much  larger  interval,  through 
which  the  posterior  inter-osseous  vessels  pass. 

280.  The  round  ligament^  fig.  76,  7,  in  some  measure  sup- 
plies the  deficiency  left  by  the  inter-osseous  ligament  at  the 
superior  part  of  the  arm.  It  is  a  thin  narrow  fasciculus  of  fibres, 
extending  obliquely  firom  the  coronoid  process,  downwards  and 
outwards,  to  be  attached  to  the  radius,  about  half  an  inch  be- 
low its  tubercle.  The  direction  of  its  fibres  is  therefore  alto-: 
gether  different  &om  that  of  the  fibres  of  the  inter^osseous 
ligament. 

The  lower  Radio-ulnar  articulation. 

281.  At  the  lower  or  carpal  ends  of  the  radius  and  ulna,  the 
former  rotates  on  the  latter  as  its  point  of  support,  the  articulat- 
ing surface  of  the  radius  being  concave,  that  of  the  ulna  convex. 
The  bones  are  connected  anteriorly  and  posteriorly  by  some 
fibres  passing  between  their  extremities,  so  thin  and  scattered  as 
scarcely  to  admit  or  require  description,  but  internally  they  are 
joined  by  a  fibro-cartilage  and  a  synovial  membrane. 

282.  The  Jtbro-cartilagej  placed  transversely  between  the 
bones,  is  attached  by  its  base  to  a  rough  line  separating  the 
carpal  from  the  ulnar  articulating  surface  of  the  radius,  and  by 
its  summit  to  a  depression  at  the  root  of  the  styloid  process  of 
the  ulna.  Its  superior  surface  looks  towards  the  head  of  the 
ulna,  the  inferior  to  the  cuneiform  bone  ;  both  are  smooth,  and 
lined  by  synovial  membrane  ;  the  inferior  one  by  the  large  mem- 
brane of  the  wrist-joint,  the  superior  by  a  small  one  peculiar  to 
the  radio-ulnar  articulation.  Its  two  borders  are  connected  with 
the  carpal  ligaments.  As  the  radius  rolls  on  the  ulna,  this 
cartilage  is  carried  with  it,  and  forms  its  chief  bond  of  union 
with  the  latter  bone. 

The  synovial  membrane  is  frequently  called  membrana 
sacciformisy  though  there  is  nothing  in  its  conformation  which 
distinguishes  it  from  other  synovial  sacs.  It  may  be  considered 
as  presenting  two  parts,  one  projecting  perpendicularly  upwards 
into  the  articulation  of  the  radius  and  ulna,  lining  the  contiguous 
sur&ces  of  each  ;  the  other  placed  horizontally  between  the  head 
of  the  ulna  and  the  corresponding  surface  of  the  fibro-cartilage. 
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lining  them  also ;  both,  hoirever,  are  formed  by  a  ccmtinuous 
membrane. 

THE    WRIST-JOINT, 

^3.  This  articulation  (radio-carpal)  is  formed  above  by  the 
radius  and  triangular  fibro-cartilage,  and  the  first  three  bones  of 
the  carpus  below.  The  articular  aspect  of  the  former,  when 
Tiewed  in  the  fresh  state,  presents  an  oval  and  slightly  concave 
sur&ce,  its  greatest  breadth  being  from  side  to  side.  The  sur- 
&ce  of  the  radius  is  divided  into  two  parts,  by  a  line  extending 
from  before  backwards;  so  that  these,  together  with  the  cartilage, 
present  three  articular  surfaces,  one  for  each  carpal  bone.  The 
scaphoid,  semi-lunar,  and  cuneiform  bones  are  articulated  to- 
gether, so  as  to  form  a  rounded  convex  surface,  which  is  received 
into  the  concavity  above  described.  Four  ligaments  and  a  syno- 
vial membrane  retain  these  parts  in  their  situation,  as  follow  :^~ 

284.  The  internal  lateral  ligament,  figs.  75,  76  ;  8,  passes  di- 
rectly downwards,  from  the  extremity  of  the  styloid  process  of  the 
ulna,  to  be  attached  to  the  cuneiform  bone*;  it  also  sends  some 
fibres  to  the  anterior  annular  ligament  and  the  pisiform  bone. 
Its  form  is  that  of  a  rounded  cord  ;  its  inner  sur&ce  is  in  contact 
with  the  synovial  membrane  of  the  radio-carpal  articulation. 

285.  The  external  lateral  ligament ,  9,  extends  from  the  styloid 
process  of  the  radius  to  a  rough  sur&ce  on  the  outer  side  of  the 
scaphoid  bone,  some  of  its  fibres  being  prolonged  to  the  trape- 
ziimi,  and  also  to  the  annular  ligament  of  the  wrist. 

286.  The  anterior  ligament^  10,  (radia-carpalj)  broad  and  mem- 
branous, is  attached  to  the  rough  border  of  the  carpal  extremity  of 
the  radius,  and  to  the  base  of  its  styloid  process,  from  which  its 
fibres  pass  down  to  be  inserted  into  the  anterior  sur&ce  of  the 
scaphoid,  semi-lunar,  and  cuneiform  bones.  It  is  pierced  by 
seveial  foramina  for  the  transmission  of  vessels :  one  of  its  sur- 
faces is  lined  by  the  synovial  membrane  of  the  joint,  the  other 
is  in  contact  with  the  tendons  of  the  flexor  muscles. 

287.  T!\ie  posterior  Itgamentyll,  extends  obliquely  downwards 
and  inwards,  from  the  extremity  of  the  radius  to  the  posterior 
surface  of  the  semi-lunar  and  cuneiform  bones  ;  its  fibres  appear 
to  be  prolonged  for  some  way  on  the  carpal  bones.  One  sur&ce 
is  in  contact  with  the  synovial  membrane,  the  other  with  the 
extensor  tendons. 
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The  synovial  membrane^  after  haying  lined  the  ariicuhir  sar- 
&ce  of  the  ladius,  and  the  triangular  fibro-cartilage,  is  reflected 
on  the  anterior  and  posterior  ligaments,  and  thrice  over  the 
surface  of  the  carpal  bones. 

ARTICULATIONS  OF  THE  CARPAL  BONES. 

288.  The  bones  of  the  carpus  consist  of  two  sets,  each  united 
by  its  proper  connexions,  so  as  to  form  a  row ;  and  the  two 
rows  are  connected  by  fibrous  bands  and  a  synovial  membrane, 
so  as  to  form  between  them  a  joint.  The  connexions  proper  to 
the  first  row  are  inter-osseous  fibro-cartilages,  and  ligaments 
placed  on  their  dorsal  and  palmar  sur&ces. 

The  inter-osseous Jibro-cartilages  are  two  lamellse,  one  placed 
at  each  side  of  the  semi-lunar  bone,  connecting  it  with  the 
scaphoid  and  cuneiform  bones.  The  carpal  extremity  of  these 
is  smooth,  and  lined  by  the  synovial  membrane  of  the  ymst- 
joint. 

S89.  The  palmar  ligaments  are  two,  one  extending  firom  the 
scaphoid  bone  to  the  semi-lunar,  the  other  &om  the  semi-lunar 
to  the  cuneiform,  their  direction  being  transverse,  and  as  their 
fibres  are  partly  united,  they  may  be  considered  as  a  continuous 
band  connecting  these  bones. 

290.  The  dorsal  ligaments  are  also  two,  disposed  similarly  and 
connecting  the  same  bones  on  their  posterior  sur&ces.  The  pisi- 
form bone  stands  out  of  the  range,  and  rests  on  the  palmar  sur^ 
face  of  the  cuneiform,  with  which  it  is  articulated  by  an  irregu- 
lar fibrous  capsule  and  a  synovial  membrane. 

291.  The  carpal  bones  of  the  second  range  are  also  connected 
by  similar  means.  Three  dorsal  and  palmar  ligaments  pass 
transversely  firom  one  bone  to  the  other.  There  are,  however, 
but  two  inter-osseous  fibro-cartilages^  placed  one  at  each  side  of 
the  OS  magnum,  connecting  it  with  the  trapezoid  externally, 
and  the  unciform  internally.  Such  are  the  means  of  connexion 
peculiar  to  each  row. 

292.  The  ligaments  which  connect  the  upper  to  the  lower 
row  of  bones  are  placed  at  their  palmar,  dorsal,  and  lateral 
aspects. 

The  lateral  ligaments  are  placed  one  at  the  radial,  the  other 
at  the  ulnar  border  of  the  carpus ;  the  former  connects  the  sea- 
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phoid  bone  inth  the  tiapeziiiiii,  the  latter  the  cdneifbnn  with 
the  .unciform. 

The  palmar  ot  anterior  ligament  conosts  of  short  fibres, 
which  pass  obliquely  firom  the  bones  of  the  first  to  those  of  the 
second  lange.  The  posterior  is  similar  in  structure  and  ar- 
rangement. 

Synovial  membrane,  —  It  may  be  observed,  that  the  first 
range  of  carpal  bones  forms  a  concavity;  the  second,  particu- 
larly the  06  magnum  and  unciform,  a  convexity,  which  is  re- 
ceived within  it:  by  these  means  a  ball-and-socket  joint  is 
formed,  which  is  completed  by  a  synovial  membrane  reflected 
over  the  articular  surfaces  of  the  different  osseous  pieces  which 
compose  it.  The  membrane,  moreover,  sends  two  proceisBes 
between  the  three  bones  of  the  first  row,  and  three  between 
those  of  the  second,  so  as  to  fiudlitate  their  respective  motions. 

CARPO-METACARPAL   ARTICULATIONS. 

S93.  The  last  four  metacarpal  bones  are  connected  with  those 
of  the  carpus  by  means  of  two  sets  of  fibrous  bands,  situated, 
one  on  the  palmar,  fig.  75,  12,  the  other  on  the  dorsal  sur&ce, 
fig.  76,  18,  the  latter  being  better  marked.  All  but  the  fifth 
metacarpal  bone  receive  two  bands.  Thus,  to  the  second,  or 
that  of  the  fore-finger,  a  thin  fiisciculus  of  fibres  passes  fix)m 
the  trapezium,  another  firom  the  trapezoid  bone ;  the  third  re- 
ceives one  fix)m  the  latter,  and  also  firom  the  os  magnum  ;  the 
fourth  firom  the  os  magnum  and  also  from  the  unciform ;  but 
the  fifth  is  connected  to  the  latter  only.  On  the  palmar  sur- 
face a  similar  mode  of  connexion  exists,  but  the  fibres  are  not  so 
well  defined. 

294.  The  carpal  extremities  of  the  last  four  metacarpal  bones 
are  bound  together  by  three  trans veise  fibrous  bands,  14,  on  the 
palmar,  and  the  same  on  the  dorsal  surface,  passing  firom  one  to 
the  other ;  they  are  slight,  and  often  ill-defined. 

295.  The  digital  extremities  of  these  metacarpal  bones  are  con- 
nected at  their  palmar  aspect  by  a  flat  band  passing  across  them, 
and  closely  connected  with  the  head  of  each ;  this  is  called  the 
transverse  ligament ;  its  place  is  indicated,  fig.  75, 15  ;  but  it 
is  better  shown,  though  not  numbered,  in  fig.  76,  at  the  meta- 
carpo-phalangal  joints. 
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^96.  The  metacarpal  bane  of  the  thumb  is  articulated  on 
quite  a  different  principle  from  the  others ;  for,  as  it  admits  of 
all  the  motions  except  rotation,  it  is  connected  to  the  trapezium 
by  a  capsular  ligament,  16,  which  passes  from  the  rough  border 
bounding  its  articular  surface  to  the  trapezium :  these  parts  are 
lined  by  a  synovial  membrane. 

ARTICULATION  OF  THE  PHALANGES  WITH  THE  META- 
CARPAL BONES. 

297.  The  rounded  head  of  each  of  the  last  four  metacarpal 
bones  being  received  into  the  slight  concavity  situated  in  the 
extremity  of  the  first  phalanx,  is  maintained  in  situ  by  two  late- 
ral ligaments,  an  anterior  ligament,  and  a  synovial  membrane. 

^8.  The  lateral  ligaments  consist  of  dense  &sciculi  of  fibres, 
fig.  75,  17,  attached  by  one  extremity  to  the  sides  of  the  metsr 
carpal  bones,  by  the  other  to  the  contiguous  extremity  of  the 
phalanges,  the  direction  of  the  fibres  being  forwards  and  down- 
wards. The  anterior  ligaments  occupy  the  interval-  between 
these  on  the  palmar  aspect  of  the  joints ;  they  are  thin  and 
membranous.  The  Sjmovial  membrane  invests  the  surfaces  of 
the  heads  of  the  bones,  and  is  reflected  on  the  ligaments  which 
connect  them. 

The  phalanges  are  articulated  with  one  another,  18,  on  the' 
same  principle  as  that  which  obtains  in  the  articulation  between 
their  bases  and  the  metacarpal  bones ;  it  is  therefore  unneces- 
sary to  repeat  what  has  been  just  stated  on  that  subject. 

There  are  some  other  fibrous  and  ligamentous  structures 
which  deserve  to  be  noticed  in  this  place,  but  not  as  being  con- 
nected immediately  with  the  joints ;  they  are  rather  accessories 
to  the  tendons  of  the  muscles.  Thus  along  the  margins  of  the 
phalanges,  on  their  palmar  aspect,  are  attached  the  vaginal  liga- 
ments^ which  form  sheaths  for  the  flexor  tendons,  and  bind  them 
securely  in  their  situation ;  these  are  thick  and  firm  along  the 
body  of  the  phalanges,  but  over  the  flexures  of  the  joints  they 
are  thin,  so  as  not  to  impede  their  movements  ;  their  inner  sur- 
face is  lined  by  a  fine  membrane  resembling  the  synovial  class, 
which  is  reflected  over  the  tendons,  giving  to  each  a  smooth  and 
shining  appearance. 

299.  The  posterior  annular  ligament  of  the  wrist  is  continu- 
ous with  the  fiiscia  of  the  fore-arm,  of  which  it  may  be  con- 
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sidered  a  ptot.  It  extends  from  the  extremity  of  the  ladius,  at 
its  outer  border,  to  the  inner  border  of  the  ulna  and  the  pisiform 
bone,  and  serves  to  bind  down  the  extensor  tendons. 

300.  The  anterior  annular  ligament  is  a  dense  fesciculus  of 
fibres,  extended  across  the  carpus  from  the  pisiform  and  unci- 
form bones  to  the  trapezium  and  scaphoides,  so  as  to  form  a 
canal  which  transmits  the  flexor  tendons,  retains  them  in  their 
situation,  and  modifies  their  direction  and  power  of  action  on 
the  hand. 

ARTICULATIONS   OP  THE    PELVIS. 

301.  The  OS  sacrum,  considered  as  the  common  point  of  sup- 
port of  the  vertebral  column  above,  the  os  coccygis  below,  and 
ossa  innominata  on  each  side,  is  connected  with  each  of  these  in 
the  following  manner : — 

Sacro-vertebral  articulation. — The  base  of  the  sacnmi  is  ar- 
ticulated with  the  last  lumbar  vertebra  by  means  similar  to 
those  which  connect  the  different  pairs  of  vertebrse  throughout 
the  cplumn ;  1,  by  an  inter- vertebral  substance  placed  between 
their  oval  sur&ces ;  2,  by  the  continuation  of  the  anterior  and 
posterior  common  ligaments  ;  3,  a  ligamentum  subflavum  con- 
necting the  arches  of  the  last  vertebra  with  the  posterior  border 
of  the  sacral  canal ;  4,  an  inter-spinous  ligament ;  5,  two  syno- 
vial membranes  between  the  articulating  processes  ;  and  lastly^ 
a  sacro-vertebral  ligament.  All  these,  except  the  last,  being 
similar  to  the  connecting  media  throughout  the  column,  require 
no  farther  description  in  this  place. 

The  sacro-vertebral  ligament ^  fig.  79,  1,  extends  obliquely 
from  the  transverse  process  of  the  last  lumbar  vertebra  down- 
wards to  the  depressed  lateral  surface  at  the  bade  of  the  sacrum ; 
its  form  is  triangular,  as  its  fibres  diverge  and  expand  towards 
the  sacro-iliac  symphysis. 

The  iluhlumbar  ligament^  2,  is  extended  horizontally  be- 
tween the  summit  of  the  transverse  process  of  the  last  lumbar 
vertebra  and  the  posterior  extremity  of  the  crista  of  the  ilium, 
where  its  fibres  expand  somewhat,  so  as  to  give  it  a  triangular 
form.  This  is  the  only  bond  of  union  between  the  true  verte- 
brae and  the  os  ilium. 

302.  The  sacro-coccygean  articulation  is  effected  by,  1,  an 
anterior  ligament^  fig,  77,  3,  consisting  of  irregular  fibres,  placed 
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in  front  of  these  bonee,  subjacent  to  the  rectum ;  2,  bj  a  posterior 
ligament  more  Etronglj  marked,  composed  of  fibres  which  de- 
scend upon  the  bones  of  the  coccyx,  firom  the  maig^n  of  the 
inferior  orifice  of  the  social  canal,  which  it  serres  to  close  in 
and  complete ;  S,  by  a  thin  JUiro-cartilage  interposed  between 
the  contiguous  extremities  of  the  sacrum  and  coccyx  with  a  sy- 
novial membrane  which  continues  in  the  female  to  an  advanced 
period  of  life. 

Tbe  several  pieces  of  the  coccyx  are  connected  one  to  the 
other  by  a  continuation  of  the  anterior  and  posterior  ligaments 
which  unite  the  sacrum  and  coccyx,  and  by  very  thin  interposed 
fibro-cartilages.  In  the  adult  male  the  union  between  the 
sacrum  and  coccyx,  and  that  between  the  pieces  of  the  latter, 
ue  usually  ossific ;  but  In  the  female  this  change  moat  com- 
monly does  not  occur  till  a  very  advanced  period  of  life,  and  the 
mcAility  increases  during  pregnancy. 

The  aacro-iliac  articulation,  ott&n  named  the  socro-iliac  sym- 
physiB,  or  aynchondiosis,  b  formed  between  the  rough  lateral 
Bui&ces  of  the  sacrum  and  ilium  closely  applied  to  one  another, 
and  connected  by  an  iiregulai  lamella  of  a  cartilaginous  structure. 
In  addition  to  these  means  of  union,  the  pelvic  bonee  are  con- 
nected by  the  following  ligaments  : — 

303,  The  posterior  aacro-tciatic  l^ament,  figs.  77,  78 ;  4, 
(ligam.  sacro-ischiadicum  majus, 
Weit.,Scemm.)  elongated,  broad,  ^^S-  "■ 

and  triangular,  is  placed  at  the  ^ 

inferior  and  posterior  part  of  the  ^'  -v, 

pelvis,  whose  lower  aperture  it 

assists  materially  in  closing.    Its 

base  or  broader  part  is  attached 

to  the  postero-inferior  spine  of' 

the  ilium  and  to  the  side  of  the 

sacrum  and  coccyx;  whilst   its 

other  extremity  is  fixed  along  the 

inner  margin  of  the  tuber  ischii, 

where  it  expands  somewhat,  and 

sends    upwards     and    forwards 

along  the  margin  of  the  ramus  of  that  bone  a  falciform  process, 

which  presents  one  surface  looking  towards  the  perinfeal  space, 

and  the  other  resting  on  the  internal  obturator  muscle  and  pudic 
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srtety.  The  posterior  sarfiuw  of  this  ligameat  gives  origin  to 
part  of  the  gluteus  maximns ;  the  anterioi  is  coveied  peitly  by 
the  small  sactO'Sciatic  ligament. 

804.  The  anterior,  or  ttnall  tacro-teiatic  ligament,  fi,  (lig. 
saCTO-iBchiadicum  minus,  internum,  Weit.,  S<e]nm.)  is  attadied 
by  its  base  to  the  side  of  the  sacrum  and  coccyx,  where  its  fibres 
are  blended  with  those  of  the  great  ligament,  and  by  its  apex  to 
the  spinous  process  of  the  ischium ;  its  form  is  triangular,  the 
direction  of  its  fibres  forwards  and  outwards.  The  spinons  pro- 
cess of  the  ischium,  its  tuberosity,  and  these  two  ligaments, 
bound  an  oval  interral,  through  which  pass  the  obturator  in- 
temus  muscle,  and  the  internal  pudic  vessels  and  nerve ;  but 
above  the  border  of  the  anterior  ligament  is  a  large  oval  opening, 
(bounded  before  and  above  by  the  margin  of  the  ilium  and 
ischium,  and  behind  by  the  great  ligament,)  which  tianamits  the 
pyiamidalis  muscle,  the  great  sciatic  nerve,  the  gluteal  and 
ischiadic  vessels  uid  nerves. 

S05.  The  poiterior  sacro-Utac  ligaments  consist  of  three  or 
four  sets  of  short  irregular  fibres,  extended  between  the  posteriw 
rough  portion  of  the  sur&ce  on  the  side  of  the  sacrum  and  the 
corresponding  part  of  the  ilium.  Some  of  the  fibres  pass  hori- 
zontally between  the  bones,  others  obliquely :  of  the  latter,  one 
band,  fig.  78,  6,  extending 
downwards  &om  the  posterior  ^'f-  '8. 

superior  spine  of  the  ilium  to 
the  tubercles  on  the  third  or 
fourth  piece  of  the  sacrum,  is 
described  separately,  under 
the  name  of  (from  its  direc- 
tion) the  obligue,  or  (&om 
being  situated  superficially  to 
the  others)  the  posterior 
sacro-iliac  ligament.  They 
are  all  placed  deeply  in  the 
groove  formed  by  Uie  ilium 
and  sacrum,  and  covered  by 
the  origin  of  the  lumbar  muscles  The  antertor  aacro-thac 
ligament  consists  of  some  thin  irregular  fibres,  fig  77,  79 ,  7, 
placed  at  the  anterior  aspect  of  the  sacro-iliac  symphysis,  and 
attached  to  the  pelric  surfaces  of  the  sacnun  and  ilium 
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Fig.  79. 


306.  The  pubic  articulation  (symphysis  pubis)  is  formed  by 
the  Junction  of  the  ossa  pubis  in  the  median  line  anteriorly. 
This  is  eflfected  by  an  elongated  piece  of  fibro-cartilage,  intei^ 
posed  betveen  theii  sur&ces,  and  connected  to  each.  It  consists 
of  concentric  lamellee,  as  indicated  in  fig.  77,  is  thicker  ante- 
riorly than  posteriorly,  and  frequently  projects  beyond  the  level 
of  the  bones  in  the  latter  direction.  A  provision  is  made  in  . 
this  part  for  a  slight  degree  of  movement,  which,  however, 
ia  more  perceptible  in  the  female  than  in  the  male.  Each 
pubic  bone,  properly  speaking,  has  its  own  plate  of  fibro- 
cartilage.  These  plates  are  connected  by  fibres  passing  trans- 
versely from  one  to  the  other  at  the  fore  part  as  well  as  at  the 
upper  and  lower  border;  but  at  the  middle  and  back  part  they 
are  smooth,  and  often  lined  by  a  slight  synovial  membrane. 
The  union  between  the  bones  is 
strengthened,  1st,  by  an  anterior 
pubic  ligament,  fig.  79,  8,  which 
consists  of  iit^ular  fibres,  pass- 
ing obliquely  across  from  one 
bone  to  the  oth»,  and  decus- 
sating on  the  anterior  surface  of 
the  fibro-cartilage ;  the  fibres  are 
inteimized  with  those  of  the 
aponeuroses  of  the  external  ob- 
lique muscles  of  the  abdomen ; 
2ndly,  the  suh-pubic  ligament^ 
fig.  79,  9,  (ligamentum  triangu- 
lare,  arcuatum,)  thick  and  trian- 
gular, which  is  placed  beneath 
the  symphysis,  its  sides  being 
attached  to  the  rami  of  the  pubis,  its  base  free  and  slightly  con- 
cave, directed  downwards  and  backwards  to  the  pennseal  space ; 
Srdly,  by  some  indistinct  fibres  which  are  situated  on  the  poste- 
rior BUT&ce  of  the  articulation,  and  others  placed  on  its  upper 
border :  these  may  be  nuned  from  their  position. 

S07.  The  obturator  ligament,  figs.  77,  79 ;  10,  (membrana 
obtuians  fbraminis  thyreoeidis,  Soemm.)  is  properly  a  fibrous 
membrane,  inserted  into  the  border  of  the  obturator  foramen, 
which  it  closes  in  its  entire  extent,  except  at  the  upper  and 
outer  part  of  its  circomferenoe,  where  a  small  oval  aperture  is 
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left  for  the  exit  of  the  obtuiator  vessels.    The  obtuiator  muscles 
.are  attached  to  its  surfaces. 

THE   HIP-JOINT. 

308.  This  is  a  true  ball-and-socket  joint,  in  which  the  globu- 
lar head  of  the  femur  is  received  into  the  acetabulum  or  cotyloid 
cavity.  The  articulating  surfaces  are  covered  by  cartilage  in 
the  greater  part  of  their  extent.  It  is  deficient,  however,  at  the 
bottom  of  the  cavity,  and  also  a  little  beneath  the  central  point 
of  the  head  of  the  femur ;  the  latter  marking  the  insertion  of 
the  round  ligament,  the  former  a  shallow  fossa  for  the  lodge- 
ment of  the  structure  which  has  been  called  the  synovial  gland. 
The  connecting  means  in  this  sctticulation  are  three  ligaments, 
viz.  a  capsular,  cotyloid,  and  inter-articular  ligament,  together 
with  a  synovia]  membrane. 

309.  The  capsular  ligament^  dense  and  firm  in  its  texture, 
represents  a  fibrous  tube,  11,  whose  direction  is  downwards  and 
outwards ;  being  attached  by  one  extremity  round  the  margin  of 
the'  cotyloid  cavity,  by  the  other  to  the  neck  of  the  femur.  Its 
superior  circumference,  in  the  greater  part  of  its  extent,  is  at- 
tached to  the  bone,  within  two  or  three  lines  of  the  cotyloid 
ligament;  but  opposite  the  notch,  where  the  margin  of  the 
cavity  is  deficient,  it  is  attached  to  the  transverse  ligament.  Its 
inferior  circumference  is  inserted  in  front  into  the  oblique  line 
leading  from  one  trochanter  to  the  other;  but  superiorly  and 
behind,  its  fibres  are  implanted  into  the  neck  of  the  bone,  within 
a  quarter  of  an  inch  of  the  trochanteric  fossa,  and  about  the 
same  distance  from  the  posterior  inter-trochanteric  line.  The 
ligament  is  most  dense  and  firm  towards  the  sup^or  and  ante- 
rior part  of  the  articulation ;  inferiorly,  its  fibres  are  compara- 
tively thin.  A  firm  &sciculus,  12,  of  fibres  extends  obliquely 
downwards  in  front  of  the  joint  intimately  connected  with  the 
capsule,  being  calculated  to  strengthen  it,  hence  it  is  called  its 
<^  accessory  ^^  ligament ;  but  as  one  extremity  of  it  is  attached  to 
the  anterior  inferior  spinous  process  of  the  ilium,  and  the  other 
to  the  anterior  trochanteric  line,  it  may  be  called  the  ilio-femoral 
ligament. 

810.  The  cotyloid  ligament  is  a  fibro-cartilaginous  ring,  fig. 
78,«18,  placed  round  the  cavity,  and  serving  the  purpose  of 
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increafiing  its  depth,  and  completing  its  border,  where  it  is  defi- 
cient. The  broader  part  or  base  of  this  structure  is  attached  to 
the  bone,  its  thin  edge  is  free,  and  both  its  surfiices  are  covered 
by  the  synovid  membrane,  the  external  being  in  contact  with 
the  capsular  ligament,  the  internal  with  the  head  of  the  femur. 
Its  fibres  are  not  continued  all  round ;  they  rather  pass  obliquely 
from  without  inwards,  over  the  margin  of  the  cavity,  one  ex- 
tremity being  attached  to  the  outer,  the  other  to  its  inner  sur- 
face. At  the  cotyloid  notch  these  fibres  are  continued  from 
side  to  side,  crossing  one  another,  so  as  to  render  the  circum- 
ference complete.  Some  additional  fibres  are  superadded  in  this 
part ;  from  which  circumstance,  as  well  as  its  being  stretched 
across  firom  one  margin  of  the  notch  to  the  other,  it  is  usually 
named  the  transverse  ligament.  Subjacent  to  the  transverse  por- 
tion an  interval  is  left  for  the  admission  of  the  articular  vessels. 

311.  The  inter-articular  ligament^  fig.  78, 14,  is  not  unfre- 
quently  called  the  '^  round  ^^  ligament  (ligamentum  teres  capitis 
femoris,  Weit.  Soemm.)  It  is  a  thick  dense  fasciculus  of  fibres, 
implanted  by  one  extremity,  which  is  round,  into  the  fossa  in 
the  head  of  the  femur ;  by  the  other,  where  it  is  broad,  flat,  and 
bifid,  into  the  margins  of  the  cotyloid  notch,  where  its  fibres 
become  blended  with  those  of  the  transverse  ligament. 

312.  The  synovial  membrane  lines  the  contiguous  surfaces 
of  all  the  parts  which  enter  into  the  composition  of  the  articula- 
tion, giving  them  a  smooth  and  shining  appearance.  From  the 
margin  of  the  articular  sur&ce  of  the  femur,  it  may  be  traced 
along  the  neck  of  that  bone  as  far  as  the  insertion  of  the  capsular 
ligament,  the  inner  surface  of  which  it  lines  as  far  as  its  superior 
attachment.  There  it  turns  inwards  over  the  cotyloid  ligament, 
and  dips  into  the  cavity,  lining  its  entire  extent,  and  finally 
guided  as  it  were  by  the  inter-articular  ligament  (which  it  in- 
vests by  a  funnel-shaped  process),  it  reaches,  the  head  of  the 
femur,  and  invests  it  as  far  as  the  border  of  its  cartilage,  whence 
we  proceeded  in  tracing  its  reflections. 

THE   KNEE-JOINT. 

This  is  a  ginglymus,  or  hinge-joint,  formed  by  the  condyles 
of  the  femur  above,  the  head  of  the  tibia  below,  and  the  patella 
in  front,  the  contiguous  surfaces  of  each  being  tipped  with  carti- 
lage, and  invested  by  a  common  synovial  membrane.     The.fol- 
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Fig.  80. 


lowing  ligaments  enter  into  the  composition  of  the  articulation  : 
the  ligamentum  patellse,  the  external  and  internal  lateral,  a  pos- 
terior, a  transverse,  and  two  crucial  ligaments;  besides  these, 
may  be  enumerated  two  se)m-lunar  fibro-cartilages,'  and  some 
folds  of  the  synovial  membrane,  which  have  received  names,  viz. 
the  ligamenta  alaria  and  mucosum ;  but  the  term  ligament  can- 
not with. propriety  be  applied  to  any  other  than  fibrous  struc- 
tures which  connect  parts  together. 

813.  The  ligamentum  patella^  fig.  80,  1,  is 
a  flat  strong  band  of  tendinous  fibres,  which 
connects  the  patella  with  the  anterior  tubero- 
sity of  the  tibia.  Its  superior  extremity  is 
attached  to  the  apex  of  the  patella,  and  to  a 
depression  on  its  posterior  surface ;  its  super- 
ficial fibres  pass  upwards  on  the  anterior  aspect 
of  the  bone,  and  become  continuous  with  those 
of  the  tendon  of  the  rectus  femoris ;  the  infe- 
rior extremity  is  a  little  expanded ;  towards  the 
middle  its  borders  are  slightly  tucked  in.  The 
anterior  surface  of  this  ligament  is  subcutaneous 
in  its  whole  extent ;  the  posterior  rests  on  the 
synovial  membrane  of  the  knee-joint,  from  which  it  is  separated 
by  some  adipose  substance,  as  it  is  inferiorly  from  the  head  of 
the  tibia  by  a  synovial  bursa. 

814.  The  internal  lateral  ligament^  figs. 
80,  81 ;  2,  broad  and  fiat,  connects  the  tube- 
rosity of  the  internal  condyle  of  the  femur  with 
the  inner  sur&ce  of  the  head  of  the  tibia.  It 
becomes  broad  inferiorly,  where  it  is  covered  by 
the  tendons  of  the  sartorius,  gracilis,  and  semi- 
tendinosus  muscles ;  internally  it  rests  on  the 
synovial  membrane,  and  is  attached  to  the  in- 
ternal semi-lunar  cartilage. 

815.  The  external  lateral  ligam^ent,  8,  is  a 
rounded  cord-like  fasciculus  of  fibres,  which 
passes  from  the  tuberosity  of  the  external  con- 
dyle of  the  femur,  to  the  head  of  the  fibula ; 
its  direction  is  almost  vertical ;  it  is  placed  nearer  the  posterior 
than  the  anterior  surface  of  the  joint ;  its  internal  surface  corre- 
sponds with  the  synovial  membrane  and  the  external  articular 
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arteries,  the  estemal  being  covered  b;  the  tendon  of  the  biceps 
flezor  cruiis,  and  the  expanded  feacia  of  the  extensor  muscles. 
Posterior  to  this,  but  parallel  with  it,  another  ligament,  fig.  81, 
4,  is  placed,  connecting  the  same  points  of  the  femur  and  fibula ; 
it  is  called  the  short  external  lateral  ligament. 

516.  The  posterior  ligament,  fig.  81,  5,  (ligamentum  pos- 
ticum  Winslowi,)  broad  and  expanded,  is  a  flat  plane  of  fibres, 
stretched  obliquely  behind  the  articulation,  from  the  internal 
tuberosity  of  the  tibia  to  the  external  condyle  of  the  femur. 
The  direction  of  the  greater  part  of  its  fibres  is  from  below  up- 
wards and  outwards,  running  diagonally  across  the  Joint,  being 
evidently  continuous  with  the  tendon  of  the  semi-membranosus 
muscle,  of  which  they  may  be  regarded  as  a  prolongation.  This 
ligament,  however,  cannot  be  considered  as  formed  solely  by  a 
leiBection  of  the  tendon  of  the  semi-membranosus,  or  merely  as 
the  third  insertion  of  that  muscle ;  for  sever^  transverse  and 
perpendicular  fibres  are  observed  in  it,  distinct  from  those  of  the 
reflected  tendon.  Some  apertures  may  be  observed  between  its 
fibres,  which  transmit  the  posterior  articular  vessels. 

517.  The  crucial  or  oblique  ligaments  (ligamenta  cruciata) 
are  placed  at  the  posterior  part  of  the  joint,  external  to  the 
synovial  membrane,  but  partially  invested  by  it.  As  the  name 
imports,  their  diiection  is  oblique,  bo  that  they  cross  or  decus- 
sate somewhat  lihe  the  lines  of  the  letter  X ;  the  posterior  one, 
however,  approaches  more  nearly  a  perpendicular  direction  :  of 
these  one  is  anterior,  the  other  posterior.  The  anterior  liga- 
ment, fig,  82,  6,  is  fixed  by  its  lower  ex- 
tremity to  a  pit,  situated  before  the  spine  ^'e-  B3. 

of  the  tibia,  where  it  is  connected  with 
the  anterior  comu  of  the  internal  semi- 
lunar cartilage;  its  upper  extremity  is 
inserted  into  the  inner  side  of  the  exter- 
nal condyle  of  the  femur ;  hence  its  di- 
rection is  upwards,  backwards,  and  out- 
wards. The  posterior  ligament,  7,  is 
attached  inferiorly  to  the  pit  behind  the 
spine  of  the  tibia  (where  it  is  intimately 
connected  with  the  posterior  comu  of  the 
extern^  semi-lunar  cartilage),  and  supe- 
riorly, to  the  side  of  the  inner  condyle ; 
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its  fibres  being  directed  upwards  and  a  little  forwards.  Its  inte- 
rior surface  is  in  contact  with  the  last-mentioned  ligament,  and 
the  posterior  with  the  ligamentum  posticum.  Both  are  thus 
implanted  into  the  fossa  between  the  condyles. 

818.  The  semi-lunar  cartilages  are  two  crescent-shaped  la- 
mellae of  the  fibro-cartilage,  placed  on  the  articulating  surfaces 
of  the  head  of  the  tibia,  interposed  between  them  and  the  con- 
dyles of  the  femur.  The  outer  border  of  each  is  thick  and  con- 
vex, the  inner  thin  and  concave,  leaving  the  central  part  of  the 
superior  surface  of  the  tibia  uncovered. 

The  internal  semi-lunar  cartilage^  fig.  8S,  8,  elongated  firom 
before  backwards,  is  nearly  of  a  semi-circular  form ;  its  anterior 
comu  is  connected  with  the  anterior  crucial  ligament,  and  is  in- 
serted into  the  pit  before  the  spine  of  the  tibia ;  the  posterior 
is  attached  behind  the  spine,  and  is  in  relation  with  the  poste- 
rior crucial  ligament ;  its  thick  border  is  connected  with  the 
internal  lateral  ligament,  the  thin  one  is  free  and  unattached. 

The  external  semi-lunar  cartilage,  9,  forms  nearly  a  complete 
circle ;  its  two  comua,  fixed  one  before,  the  other  behind  the 
spine  of  the  tibia,  are  so  close  at  their  insertion,  that  they  may 
be  said  to  be  interposed  between  the  insertions  of  the  internal 
semi-lunar  cartilage.  Its  external  border  is  connected  behind 
with  the  tendon  of  the  popliteus  muscle,  and  in  the  middle  with 
the  external  lateral  ligament.  Towards  the  front  of  the  joint 
the  convex  borders  of  the  inter-articular  cartilages  are  connected 
by  a  slight  transverse  band,  10  (^trafisverse  ligament).  The 
superior  surface  of  the  fibro-cartilages  is  concave,  and  in  apposi- 
tion with  the  condyles  of  the  femur,  the  inferior  plane  rests  on 
the  head  of  the  tibia ;  both  surfaces  are  invested  in  nearly  their 
entire  extent  by  the  synovial  membrane. 

319.  The  synovial  membrane^  like  all  similar  structures^  forms  a 
shut  sac,  whose  surface  is  continuous  throughout  its  entire  ex- 
tent^ and  as  it  lines  the  contiguous  surfaces  of  all  the  parts  entering 
into  the  composition  of  the  knee-joint^  it  must  necessarily  present 
rather  a  complex  arrangement.  This  complexity  is  increased  by  the 
existence  of  a  small  funnel-shaped  fold  (improperly  named  ligament 
tarn  mticosum),  which  is  stretched  across  the  joint  from  the  lower 
border  of  the  patella  to  the  margin  of  the  fossa^  between  the  condyles 
of  the  femur.  In  order  to  exhibit  the  arrangement  of  the  membrane, 
the  joint  should  be  laid  open  by  a  vertical  incision  carried  along  the 
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inner  margin  of  the  patella  and  its  ligament^  leaving  the  ligamentum 
mucosum  untouched.  A  lateral  view  of  the  joint  heing  thus  obtained^ 
all  the  parts  remaining  in  their  natural  position^  it  will  be  observed 
that  the  synovial  sac  is  intersected  and  in  a  manner  divided  into  two 
parts  by  a  transverse  funnel-shaped  process  {ligamentum  mttcosum); 
the  superior  one^  elongated  and  pyramidal^  projects  by  its  summit 
more  than  an  inch  above  the  patella,  its  base  corresponding  with  the 
breadth  of  the  process  just  named.  The  inferior  division  of  the  mem- 
brane is  quadrilateral,  one  side  being  made  up  of  the  lower  border  of 
the  same  process,  and  the  smooth  surfece  of  the  femur  with  which  it 
is  continuous ;  another  by  the  articulating  surface  of  the  tibia ;  poste- 
riorly it  corresponds  with  the  posterior  crucial  ligament,  and  anteriorly 
with  the  part  of  the  membrane  reflected  on  the  ligamentum  patellae. 

If  we  commence  at  the  superior  border  of  the  patella  to  trace  the 
reflections  of  the  membrane,  we  And  that  it  descends,  lining  its  arti- 
culating surface;  below  its  inferior  border  it  corresponds  with  the 
ligamentum  patellse,  from  which  it  is  separated  by  a  considerable 
quantity  of  adipose  matter ;  on  reaching  the  margin  of  the  tibia,  it  is 
reflected  over  its  articulating  surfaces,  and  also  on  both  aspects  of  the 
semi-lunar  cartilages,  giving  them  a  smooth  investment ;  round  the 
crucial  ligaments  also  it  forms  partial  investments,  enclosing  them  as 
far  as  their  attachments  to  the  femur.  The  membrane  will  thus  be 
found  to  be  guided  to  the  articulating  surface  of  that  bone  at  several 
points^  viz.  by  the  two  crucial  ligaments,  by  the  funnel-shaped  pro- 
cess, and  by  the  external  margin  of  the  semi-lunar  cartilages ;  from 
these  points  it  expands  over  the  condyles,  and  after  ascending  for  some 
way  in  front  of  the  femur  (forming  a  cul-de-sac  between  it  and  the 
tendon  of  the  extensor  muscles),  it  passes  downwards  to  the  margin  of 
the  patella,  from  which  we  proceeded  to  trace  its  reflections.  At  the 
sides  of  the  patella  the  membrane  forms  two  sEght  folds  which  are 
named  "  aJtar"  ligaments  (ligamenta  alaria). 

In  the  enumeration  of  the  ligaments  of  the  knee-joint,  no 
mention  has  been  here  made  of  a  fibrous  capsule,  as  an  invest- 
ment distinct  from  the  other  fibrous  structures  of  the  joint. 
It  is  not  usually  described  in  anatomical  demonstrations,  and  no 
notice  of  it  occurs  in  the  works  of  Meckel,  Portal,  Cloquet,  or 
B.  Cooper.  A  capsular  ligament  is,  however,  attributed  to  this 
articulation  by  Soemmering,  Weitbrecht,  and  Fyfe.  The  cap- 
sular ligament  or  membrane  (membrana  capsularis  articuli  genu) 
is  said  to  arise  in  front  from  the  whole  circumference  of  the 
articulating  extremity  of  the  femur,  at  some  distance  from  its 
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cartilaginous  coating,  and  behind  from  the  border  of  the  inter- 
condyloid  fossa,  from  ivhich  it  descends,  to  be  inserted  into  the 
rough  border  whieh  surrounds  the  head  of  the  tibia.  The  mem- 
brane is  also  inserted  into  the  margins  of  the  patella  and  its 
superior  and  inferior  ligamentous  connexions,  so  that  this  bone 
forms  part  of  the  capsule  of  the  joint.  "  It  is  very  thin,  but  is 
strengthened  by  the  iascia  of  the  limb,  and  the  surrounding 
aponeurotic  structures/' 

These  are  pretty  nearly  the  words  employed  by  Pyfe ;  the 
last  clause  approaches  somewhat  to  a  correct  expression  of  the 
fact.  The  fascia  lata  is  prolonged  from  the  lower  part  of  the 
thigh  to  the  head  of  the  tibia,  and  extends  backwards  upon  the 
condyles,  and  forwards  to  the  margins  of  the  patella  and  its  liga- 
ment ;  thus  forming  an  exterior  investment  for  the  joint  and  its 
synovial  membrane.  The  ligamentum  posticum  supplies  its 
place  at  the  back  of  the  articulation. 

PERONEO-TIBIAL  ARTICULATION. 

320.  The  superior  and  inferior  extremities  of  the  tibia  and 
fibula  are  connected  by  ligaments  and  synovial  membranes,  and 
the  shafts  of  these  bones  are  moreover  maintained  in  relation  by 
an  inter-osseous  ligament. 

The  contiguous  extremities  of  the  bones  present  superiorly 
two  flat  oval  surfaces  covered  with  cartilage,  which  are  closely 
applied  to  one  another,  and  retained  in  situ,  1,  by  an  anterior 
ligament,  figs.  82, 11 ;  83, 1,  which  is  a  broad  flat  band  of  fibres, 
passing  obliquely  upwards  and  inwards,  from  the  head  of  the 
fibula  to  the  internal  tuberosity  of  the  tibia ;  it  is  covered  and 
strengthened  by  the  tendon  of  the  biceps  flexor  cruris  ;  2,  by  a 
posterior  ligament,  fig,  81,  12,  similarly  disposed  behind  the 
articulation,  but  stronger  and  thicker ;  3,  by  a  synovial  mem- 
brane, which  lines  the  articulating  surfaces  of  the  bones  and 
ligaments. 

321.  The  interosseous  ligament,  fig.  83,  2,  which  connects 
the  bodies  of  the  tibia  and  fibula,  flat  and  membranous,  is  com- 
posed of  a  series  of  parallel  fibres,  extending  obliquely  between 
the  external  ridge  of  the  tibia,  and  the  ridge  on  the  adjacent 
surface  of  the  fibula.  Most  of  the  fibres  run  outwards  and  down- 
wards, others  cross  them,  and  the  membrane  they  compose  is 
broader  above  than  below,  and  presents  in  the  former  situation 
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an  elongated  opening  for  the  tiansmisBion  of  the        ^'''  *^ 
anterior  tibial  vessels,  and  infeiiorly  a  smaller  aper-  | 

ture  for  the  passage  of  the  anterior  branch  of  the      /     »  [ 
fibular  artery. 

3^.  The  inferior  extremities  of  the  tibia  and  I 
fibula  present  two  articulating  Bur&ces,  of  which  1 
that  of  the  former  is  concave,  and  receives  the  lat-  ' 
ter,  which  is  convex,  both  being  for  a  little  waj 
covered  with  cartilage ;  these  are  connected  by 
four  ligaments  and  a  synovial  membrane. 

1.  The  anterior  ligament  (tibio-fibular),  fig. 
83,  3,  is  a  flat  band  of  fibres,  extended  obliquely 
between  the  heads  of  the  bones,  the  direction  of 
its  fibres  being  downwards  from  the  tibia  to  the 
fibula. 

2.  Tbeposterior  ligament,&g.  84, 1,  somewhat 
triangular,  is  similarly  disposed  behind  the  articu- 
lation ;  its  external  surface  is  covered  by  the 
peronei  muscles. 

3.  The  transverse  ligament,  fig.  81,  2,  longer    / 
but  narrower   than  the  former,   with  which   its  / 
fibres  are  closely  connected,  extends  from  the  head  JRv^ 
of  the  fibula  to  that  of  the  tibia ;  it  forma  the  pos- 
terior boundary  of  the  ankle-joint.  '*._ 

4.  The  inferior  inter-oiseoua  ligament  consists  of  some  short 
dense  fibres,  which  connect  the  heads  of  the  bones,  as  the  great 
inter-osseous  ligament  does  their  bodies ;  it  cannot  be  seen  until 
the  anterior  and  posterior  ligaments  are  removed,  and  the  bones 
in  some  degree  separated. 

THE  ANKLE-JOINT. 
d%3.  This  articulation  consists  of  the  inferior  extremities  of 
the  tibia  and  fibula,  united  so  as  to  form  an  arch,  into  which 
the  superior  convex  surfoce  of  the  astragalus  is  received.  Theii 
contiguous  Burlaces  are  covered  with  cartilage,  lined  by  a  syno- 
vial membrane,  and  retained  in  contact  by  the  following  liga- 
ments. The  internal  lateral  ligament,  figs.  83,  4,  and  84,  3, 
(ligamentum  deltoides,)  is  a  broad  fiat  fasciculus  of  fibres, 
one  extremity  of  which  is  attached  to  the  inferior  border  of 
the  internal   malleolus,   the   other  to   the   inner  side  of  the 
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astragalus  and  os    calcis.      It   is  broader  ^»S"  ®^* 

below  than  above ;  its  cataneous  surface  is 
covered  by  the  tendon  of  the  tibialis  posticus 
muscle ;  the  articular  one  is  lined  by  the 
synovial  membrane. 

824.  The  external  lateral  ligament  con- 
sists of  three  distinct  fiisciculi  of  fibres, 
separated  by  intervals,  and  disposed  in  dif- 
ferent directions.  1.  The  central  one,  figs. 
88,  5  ;  84, 4,  {ligamentum  fibula  medium^) 
descends  perpendicularly  from  the  extremity 
of  the  fibula,  and  is  inserted  into  the  middle 

of  the  external  surface  of  the  os  calcis.  9,.  The  anterior 
&8ciculus,  fig.  83,  6  (ligamentum  fibula  anterius)^  passes  ob- 
liquely forwards  from  the  inferior  extremity  of  the  fibula,  to  the 
anterior  border  of  the  articular  surface  of  the  astragalus ;  it  is  the 
shortest  of  the  three.  8.  The  posterior,  fig.  84,  5,  (ligamentum 
fibuUe  postertusy)  the  strongest  of  the  three  ligaments,  passes 
obliquely  backwards  frx)m  the  extremity  of  the  fibula,  towards 
the  posterior  surface  of  the  astragalus,  where  it  is  inserted  into 
the  border  of  the  groove  for  the  tendon  of  the  flexcwr  longus 
pollicis. 

825.  At  the  anterior  aspect  of  the  joint  is  a  broad  thin  mem- 
branous band,  fig.  88,  7,  composed  of  irregular  fibres,  extended 
obliquely  from  the  border  of  the  articulating  sur&ce  of  the  tibia 
to  the  margin  of  the  pulley-like  sur&ce  of  the  astragalus.  Thip 
is  usually  called  the  ttbio-tarsal  ligament ;  it  is  covered  by  the 
tendons  of  the  extensor  muscles. 

826.  The  synovial  membrane^  after  having  invested  the  arti- 
culating surface  of  the  astragalus,  is  reflected  upwards  at  each 
side  upon  the  lateral  ligaments,  and  at  the  anterior  and  posterior 
part  of  the  joint,  upon  the  corresponding  fibrous  structures,  so 
as  to  reach  the  articulating  surfaces  of  the  tibia  and  fibula  by 
several  points  at  once.  These  it  lines  in  their  entire  extent, 
and  also  sends  upwards  between  the  bones  a  process  which 
reaches  as  &r  as  the  inferior  inter-osseous  ligament ;  so  that  the 
inferior  articulation  between  these  bones  may  be  said  to  form 
part  of  the  ankle-joint,  as  both  are  lined  by  the  same  synovial 
membrane. 
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327.  The  foot  is  constructed  on  the  principle  of  an  arch, 
being  concave  inferidrly,  where  it  rests  on  the  ground,  and  con- 
vex superiorly,  where  it  receives  the  weight  of  the  body,  trans- 
mitted to  it  by  the  bones  of  the  leg.  The  posterior  extremity, 
or  heel,  is  narrow,  thick,  and  rounded ;  the  anterior,  flat,  thin, 
and  expanded,  being  composed  of  the  digital  phalanges.  The 
internal  border,  longer  than  the  external,  thick,  and  nearly 
straight,  is  composed  of  the  inner  border  of  the  calcaneum,  the 
scaphoid,  first  cuneiform,  and  first  metatarsal  and  digital  bones 
of  the  great  toe  :  the  external,  shorter  and  thinner,  consists  of 
the  calcaneum,  the  cuboid,  the  fifth  metatarsal,  and  correspond* 
ing  digital  bones. 

The  foot  being  divided  into  the  tarsus,  metatarsus,  and  pha- 
langes, its  different  parts  are  respectively  bound  together  by 
ligaments,  and  all  are  united  so  as  to  form  a  whole. 

The  seven  bones  of  which  the  tarsus  consists  may  be  divided 
into  two  sets,  the  os  calcis  and  astragalus  forming  the  first,  the 
scaphoid,  cuboid,  and  three  cuneiform  bones,  the  second. 

Articulation  of  the  astragalus  with  the  calcaneum, 

828.  The  astragalus  is  connected  to  the  calcaneum  by  three 
ligaments,  the  chief  of  which  is  situated  between  the  bones,  and 
unites  them  somewhat  after  the  manner  that  bivalve  shells  are 
cbnnected  by  their  muscle.  This  is  termed  the  inter-osseous 
ligament ;  its  breadth  from  side  to  side  is  more  than  an  inch ; 
the  fibres  of  which  it  is  composed  pass  perpendicularly  between 
the  bones,  one  extremity  being  fixed  to  the  groove  between  the 
articulating  sur&ces  of  the  calcaneum,  the  other  to  a  correspond- 
ing depression  in  the  aistragalus.  The  posterior  ligament y  fig. 
84,  6,  connects  the  posterior  border  of  the  astragalus  with  the 
upper  sur&ce  of  the  calcaneum ;  its  fibres  are  oblique,  its  length 
and  breadth  not  more  than  three  or  four  lines.  The  external 
ligament  is  a  slight  &sciculus  which  descends  perpendicularly 
from  the  under  surface  of  the  astragalus  to  the  external  side  of 
the  calcaneum ;  its  direction  is  parallel  with  the  external  lateral 
ligament  of  the  ankle-joint.  It  may  be  farther  observed,  that  as 
the  astragalus  is  wedged  in  between  the  malleoli,  and  as  the 
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mentioned ;  its  fibres,  very  short,  are  di- 
rfctecl  from  behind  forwards  between  the 
contiguous  extremities  of  the  bones. 

Articulation  of  the  astragalus  with  the  scaphoid  bone. 

» 
880.  The  astragalus  forms  with  the  scaphoid  bone  a  ball-and- 

sockc^t  joint.  The  anterior  articulating  sur&ce  of  the  calcaneum, 
and  the  inferior  calcaneo-scaphoid  ligament,  also  may  be  said  to 
enter  into  this  articulation,  as  all  the  parts  here  mentioned  are 
lined  by  a  common  synovial  membrane.  On  the  dorsum  of  the 
ibot  the  astragalus  is  retained  in  its  situation  by  the  ligamentum 
nstragalo^scaphoideumy  a  broad  band  of  fibres  extending  ob- 
liquely forwards  fVom  the  anterior  extremity  of  the  astragalus  to 
the  superior  surface  of  the  scaphoid  bone.  It  is  covered  by  the 
extensor  tetdons.  The  necessity  for  an  inferior  ligament  be- 
tween these  bones  is  removed  by  the  existence  of  the  calcaneo- 
scaphoid  ligament.  The  synovial  membrane  lines  the  concave 
surface  of  the  scaphoid  bone,  the  calcaneo-scaphoid  ligament, 
and  the  elongated  articulating  surface  of  the  calcaneum ;  firom 
theso  it  is  rt'fiecttHi  to  the  under  surface  of  the  astragalus  and  its 
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scaphoid  ligament,  and  so  to  the  bone  of  that  name  from  which 
we  began  to  trace  it. 

Articulation  of  the  calcaneum  with  the  cuboid  bone. 

881.  The  connexion  between  these  bones  is  maintained  by 
three  ligaments  and  a  synovial  membrane.  The  superior  cal- 
caneo-cuboid  ligament  is  a  broad  flat  band  of  fibres,  which  con* 
nects  the  anterior  and  superior  surface  of  the  calcaneum  with  the 
adjacent  part  of  the  cuboid  bone.  The  inferior  ligament  con- 
sists of  two  distinct  £etsciculi  of  fibres,  differing  in  form  and 
attachments,  of  which  one  is  superficial,  the  other  deep-seated. 
The  superficial  one,  called  the  long  plantar  ligament^  fig.  85,  2, 
(ligamentum  longum  plantse,)  is  the  longest  of  the  tarsal  liga- 
ments. Its  fibres,  attached  posteriorly  to  the  inferior  surface  of 
the  calcaneum,  pass  horizontally  forwards,  and  become  intimately 
connected  with  the  rough  tuberosity  on  the  imder  surface  of  the 
cuboid  bone ;  the  greater  number  of  them  are  continued  forwards, 
and  terminate  at  the  base  of  the  third  and  fourth  metatarsal 
bones.  The  deep-seated  calcaneo-cuboid  ligament,  8,  lies  close 
to  the  bones,  being  separated  from  the  former  by  some  cellular 
tissue  ;  its  breadth  is  considerable,  its  length  scarcely  an  inch, 
one  extremity  being  attached  to  the  calcaneum  before  the  long 
ligament,  the  other  (somewhat  expanded)  to  the  under  surface  of 
the  cuboid  bone.  A  synovial  membrane  lines  the  contiguous 
sur&ces  of  the  two  bones,  and  is  necessarily  reflected  upon  the 
articular  aspects  of  the  superior  dsilcaneo-cuboid  ligament  and 
the  deep-seated  ligament  just  noticed. 

Articulations  between  the  second  set  or  range  of  tarsal  bones, 

882.  The  second  range  of  the  tarsal  bones,  viz^the  scaphoid, 
cuboid,  and  three  cuneiform,  are  connected  together  in  the  fol- 
lowing manner,  so  as  to  form  separate  articulations  between  each 
pair  of  them. 

1.  The  scaphoid  and  cuboid  bones,  when  in  contact,  which 
is  not  always  the  case,  present  two  small  articulating  surfaces,  at 
their  edges  covered  with  cartilage,  and  lined  by  a  synovial 
membrane.  They  are  connected  by  a  dorsal  ligament^  com- 
posed of  short  thin  fibres,  extended  obliquely  between  the  two 
bones  ;  and  a  plantar^  situated  in  the  sole  of  the  foot,  and  com- 
posed of  transverse  fibres. 
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2.  The  cuboid  and  (Ae  external  cuneiform  bones  are  connected 
by  a  dorsal  ligament,  which  is  a  thin  &sctculu8  of  fibres  ex- 
tended between  them,  and  a  plantar  ligament^  whose  fibres  are 
transverse. 

3.  The  scaphoid  and  the  cuneiform  bones  are  held  together 
by  dorsal  and  plantar  ligaments.  It  will  be  recollected  that  the 
scaphoid  bone  articulates  with  the  three  cuneiform,  by  the  smooth 
feces  on  its  anterior  sur&ce.  The  dorsal  ligaments,  three  in 
number,  pass  from  the  superior  sur&ce  of  the  scaphoid  to  the 
first,  second,  and  third  cuneiform  bones,  into  which  they  are 
inserted.  The  plantar  ligaments  are  similarly  disposed  on  the 
under  sur&ce  of  the  bones,  but  not  so  strongly  marked. 

4.  The  three  cuneiform  bones  are  connected  by  two  dorsal 
and  two  plantar  ligaments  extended  transversely  from  side  to 
side ;  the  internal  one  is  broader  and  stronger  than  the  other. 
The  contiguous  flat  sur&ces  of  the  bones  are  lined  by  synovial 
membranes. 

Articulation  of  the  tarsus  and  meta-tarsus. 

888.  The  four  anterior  bones  of  the  tarsus,  viz.  the  three 
cuneiform  and  the  cuboid,  articulate  with  the  meta-tarsus.  The 
first  and  third  cuneiform  bones  project  beyond  the  others ;  so 
that  the  anterior  extremity  of  the  tarsus  is  very  irregular.  The 
first  meta-tarsal  bone  articulates  with  the  internal  cuneiform  ; 
the  second  is  wedged  in  between  the  first  and  third  cuneiform  ; 
the  third  meta-tarsal  bone  articulates  with  the  extremity  of  the 
corresponding  cuneiform,  and  the  two  last  with  the  cuboid  bone. 
The  articular  surfaces  of  the  bones  are  lined  by  synovial 
membranes,  and  they  are  held  in  contact  by  dorsal  and  plantar 
ligaments.  These  are  flat,  thin  bands  of  parallel  fibres,  which 
pass  from  behind  forwards,  connecting  the  contiguous  extremi- 
ties of  the  bones  just  mentioned.  Thus  the  first  meta-tarsal 
bone  receives  a  broad  thin  band  from  the  corresponding  cuneiform 
bone ;  the  second  receives  three,  which  converge  to  its  upper 
sur&ce,  one  passing  from  each  cuneiform  bone  ;  the  third  has 
one  from  the  third  bone  of  that  name :  and,  finally,  the  two 
last  are  bound  by  a  broad  fasciculus  to  the  cuboid  bone.  The 
plantar  set  is  similarly  disposed ;  the  first  and  second  are  more 
strongly  marked  than  the  corresponding  ligaments  on  the  dorsal 
surface. 
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Articulations  of  the  meta-tarsal  bones  with  one  another. 

334.  The  five  elongated  bones  which  form  the  meta-tarsus  are 
connected  by  ligaments,  so  as  to  form  an  integrant  part  of  the 
foot.  At  their  posterior  or  tarsal  extremity,  two  sets  of  liga- 
ments are  situated,  one  on  the  dorsal,  the  other  on  t^ie  plantar 
surface.  These  consist  of  three  short  thin  bands  of  fibres, 
which  pass  transversely  across  the  contiguous  extremities  of  the 
four  last  meta-tarsal  bones  ;  the  plantar  set,  fig.  85,  4,  is  simi- 
larly disposed ;  but  no  such  connexion  exists  between  the  first 
and  second  bones.  At  ihe  anterior,  or  digital  extremity,  the 
five  bones  are  connected  by  a  transverse  ligament,  5,  5,  which  is 
a  flat  thin  band  of  fibres,  passing  across  from  the  extremity  of 
one  bone  to  the  other ;  it  is  situated  on  the  plantar  surface  of 
the  meta-tarsus. 

Articulations  of  the  meta-tarsal  bones  with  the  digital 

phalanges. 

335.  The  anterior  extremities  of  the  meta-tarsal  bones  are 
connected  with  those  of  the  phalanges  by  two  lateral  ligaments, 
an  inferior  ligament,  and  a  synovial  membrane,  similar  in  every 
respect  to  those  of  the  hand. 

The  articulations  of  the  phalanges  with  one  another  are  also 
constructed  on  the  same  principle  as  those  of  the  superior  ex- 
tremity. In  each,  the  bones  are  held  in  contact  by  two  lateral 
ligaments,  fig.  85,  6,  and  an  anterior  ligament  which  is  thin 
and  membranous  ;  the  surfaces  being  lined  by  a  synovial  mem- 
brane. 
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CHAPTER  IV. 

OF   THE    MUSCLES. 

836.  The  muscles  are  diTisible  into  a  number  of  groups, 
vhich  occupy  different  regions  of  the  body,  and  combine  in 
various  ways  for  the  performance  of  its  actions.  We  shall  in 
the  first  place  name  the  individual  muscles  included  in  each 
group,  then  indicate  the  method  of  dissecting  or  exposing  them 
to  view ;  the  detailed  description  of  each  shall  follow,  and  the 
rationale  of  their  actions  conclude  the  section. 

EPICRANIAL    REGION. 

887.  On  the  roof  of  the  skull  we  find  but  one  muscle,  viz. 
the  occipito-frontalis. 

Dissection. — Care  must  be  taken  in  making  the  first  incisions  to 
expose  this  muscle^  particularly  along  the  vertex ;  for  the  peri-cranium 
or  tegument  is  very  thick^  and  at  the  same  time  firmly  adherent  to 
the  thin  aponeurosis  of  the  muscle^  which  is  by  almost  every  beginner 
detached  with  the  tegument :  this  is  the  more  likely  to  happen^  aa 
the  aponeurosis  is  lifted  up  from  the  bone  in  the  effort  made  to  render 
the  tegument  tense.  The  better  plan^  therefore^  is^  to  commence  the 
dissection  in  such  a  way  as  to  expose  the  fleshy  fibres  of  the  muscle ; 
and  then^  taking  these  as  a  guide^  to  elevate  the  tegument  from  before 

NoTB. — When  proceeding  with  the  dissection  of  a  body,  the  examination  of  its 
upper  and  lower  half  is,  for  obvious  reasons,  carried  on  at  the  same  time  by  dif- 
ferent persons.  Begin  the  dissection  of  the  upper  half  with  the  epicranial  region, 
(sect.  337,)  then  take  the  auricular ;  observe  the  temporal  fascia  and  muscle ; 
then,  without  delay,  open  the  skull,  as  the  brain  speedily  deoompoaes,  and  pro- 
ceed with  the  examination  of  its  membranes,  vessels,  and  internal  structure  (see 
Brain,  dissection  of).  When  this  is  concluded,  let  the  dissection  of  the  different 
groups  of  muscles  in  the  face,  orbit,  and  neck,  be  continued  in  Uie  order  here  set 
down.  Do  not  pass  over  or  neglect  the  brief  directions  given  for  the  examination 
of  each  region. 

Those  to  whom  the  lower  half  of  the  body  is  allotted  should  commence  with  the 
abdominal  muscles.  These  are  confessedly  of  great  importance;  but  still  no 
time  should  be  lost  in  inspecting  them,  as  it  is  necessary,  as  soon  as  it  can  be 
effected,  to  proceed  to  the  abdominal  viscera.  The  perinsal  muscles  should  in 
the  next  place  engage  attention,  as  they  too  become,  in  a  short  time,  pale  and 
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and  from  behind  upwards  to  the  vertex  from  off  the  aponeurosis.  Place 
a  high  block  under  the  back  of  the  neck  so  as  to  raise  the  head  nearly 
into  the  vertical  position^ — or^  if  the  subject  be  turned  prone^  place 
the  block  under  the  chin.  Make  an  incision  across  the  forehead^ 
about  an  inch  above  the  upper  margin  of  the  orbit^  and  extending 
from  the  middle  line  outwards  to  the  temple.  Then  a  second  in- 
cision may  be  carried  from  the  inner  termination  of  the  one  just  in- 
dicated^ upwards^  over  the  middle  of  the  forehead  to  the  vertex; 
raise  the  skin  at  the  angle  formed  by  the  junction  of  these  incisions, 
and  cautiously  dissect  it  upwards  and  outwards,  which  will  expose 
the  fleshy  fibres  of  the  frontal  part  of  the  muscle.  Having  proceeded 
so  far  at  the  fore-part,  make  a  transverse  incision  from  the  occipital 
protuberance  to  the  root  of  the  mastoid  process,  a  little  above,  but 
parallel  with  the  superior  curved  line  of  the  occipital  bone.  Another 
incision  may  be  drawn  at  right  angles  with  this  from  the  occipital 
protuberance  upwards  to  the  vertex ;  and  from  the  angle  of  xuiion 
of  these  incisions  begin  and  continue  the  dissection,  raising  the  skin 
from  the  occipital  part  of  the  muscle,  and  so  proceeding  from  the 
fleshy  fibres  upwards  to  the  crown  of  the  head.  In  conducting  this 
dissection,  the  superficial  filaments  of  the  supra-orbital  nerves  will 
be  seen  in  front,  the  temporal  branches  of  the  portio  dura  at  the 
sides,  and  the  ascending  branches  of  the  posterior  divisions  of  the 
cervical  nerves  behind ;  also  the  branches  of  the  temporal  and  occi- 
pital arteries.  When  it  is  not  deemed  necessary  to  retain  the  large 
flap  of  tegument  thus  dissected  ofi*,  and  reflected  down  over  the 
ear  and  side  of  the  neck,  it  can  be  readily  detached  by  an  incision 
carried  from  the  outer  angle  of  the  orbit  backwards  to  the  mastoid 
process. 

flaccid.  Then  take  the  muscles  of  the  lower  extremity  in  the  order  in  which  they 
are  here  placed. 

If  a  student  in  his  first  essay  at  dissection  has  proceeded  in  this  way,  I  would  sug- 
gest to  him  to  begin  the  second  (its  upper  half)  with  the  muscles  of  the  back, 
which  are  usually  left  untouched  till  they  are  unfit  for  any  purpose.  As  to  the 
lower  half,  let  that  commence,  for  the  like  reason,  with  the  gluteal  and  posterior 
femoral  regions. 

The  remarks  on  the  actions  of  muscles  had  better  be  passed  over  by  junior  students, 
until  they  become  accurately  acquainted  with  their  points  of  attachment, — their 
form,  and  their  lines  of  direction  with  regard  to  the  axes  of  the  bones.  A  perusal 
of  them  will  then  serve  the  purpose  of  a  repetition,  and  suggest  a  strong  motive 
to  make  another  and  a  more  careful  dissection  than  could  be  expected  in  a  first 
attempt.  In  doing  this  it  will  not  suffice  merely  to  trace  the  outline  of  each 
muscle ;  its  points  of  attachment  should  be  exactly  defined  by  carefully  removing 
the  cellular  tissue  and  every  extraneous  substance  which  obscures  them.  (See  the 
Table  of  Muscles,  in  the  order  of  Dissection,  at  the  end  of  this  chapter.) 
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3S8.  m.  Oceipito-frontaHa  (epi-cranius)  is  a  flat,  tliin  digaa- 
tric  muBcle,  fig.  86,  1,  1,  ei-  Fig,  86. 

tended  from  the  occiput  to 
the  forehead  (from  which  dr- 
cumBtance  ite  name  is  de- 
rived), and  placed  immedi- 
ately beneath  the  cranial  in- 
tegument, to  which  it  closely 
adheres,  at  the  same  time 
that  it  rests  upon  the  arch  of 
the  skull  over  which  it  slides. 
It  consists  of  two  broad  but 
short  fleshy  bellies,  united 
by  an  intervening  aponeuro- 
sis. The  posterior  fleshy  por- 
tion is  attached  to  the  extei^ 
nal  two-thirds  of  the  superior 
curved  line  of  the  occipital  bone,  and  to  the  mastoid  portion  of 
the  temporal  bone.  The  fleshy  fibres,  which  are  about  an  inch 
and  a  half  in  length,  proceed  forwards  and  upwards,  and  soon 
terminate  by  becoming  continuous  with  the  (^oneurosis.  The 
aponeurosis  consists,  for  the  most  part,  of  longitudinal  fibres, 
which  form  a  plane  corresponding  with  the  roof  of  the  skull, 
over  which  it  slides,  and  ends  by  giving  attachment  to  the  an- 
terior fleshy  part  of  the  muscle.  The  fleshy  fibres,  of  which  the 
frontal  portion  is  composed,  extend  downwards  and  forwards  on 
the  frontal  bone ;  they  are  longer  than  those  of  the  occipital 
part ;  their  upper  margin,  being  their  junction  with  the  aponeu- 
rosis, presents  a  curved  line,  which  is  a  little  below  the  coronal 
suture;  the  inner  fibres,  corresponding  with  the  median  line, 
descend  vertically,  and  become  continuous  with  the  pyramidalis 
nasi,  3  ;  the  middle  fibres,  longer  than  the  others,  terminate  by 
becoming  blended  with  the  orbiculans,  %  and  corrugator  super- 
cilii ;  and  the  external  fibres  curve  inwards  somewhat,  and  be- 
come blended  with  those  of  the  orbicularis  palpebrarum  over  the 
external  angular  process.  The  posterior  attachment  of  the 
muscle  lies  immediately  above  the  attachment  of  the  trapezius, 
splenius  capitis,  and  stemo-mastoid,  to  the  superior  curved  line 
of  the  occipital  bone  ;  the  anterior  corresponds  with  the  superior 
margin  of  the  orbit.     The  external  border  of  the  aponeurosis 
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presents  an  arched  margin,  which  overlaps  that  of  the  temporal 
muscle ;  but  over  the  roof  of  the  skull,  the  aponeurotic  expan- 
sions from  the  two  muscles  of  opposite  sides  are  united,  so  as 
to  form  a  continuous  lamella. 

Some  anatomists  consider  this  to  be  a  four-headed  muscle, 
having  two  fleshy  portions  behind,  one  on  each  side  of  the 
median  line,  and  two  similarly  disposed  in  front,  all  connected 
by  a  single  layer  of  aponeurosis,  which  rests  on  the  cranium, 
and  is  therefrom  named  galea  capitis.  Others  view  it  in  a  dif- 
ferent way,  the  fleshy  parts  being  taken  as  separate  muscles, 
and  named  from  their  position,  the  anterior  one  being  the 
'*  frontaF'  muscle,  the  posterior  the  "  occipital.*"  At  an  early 
period  of  the  developement  there  is  a  digastric  muscle  at  each 
side  of  the  median  line,  composed  of  a  fleshy  part  before  and 
behind,  joined  by  an  intervening  aponeurosis,  and  so  we  have 
here  described  it.  But  when  the  union  along  the  vertex  is 
completed,  the  aponeuroses  become  joined,  no  trace  of  their 
original  separation  remaining. 

Actions. — These  two  muscles  having  one  broad  common  aponeu- 
rosis, act  together :  their  first  effect  is  to  draw  up  the  eye-brows,  the 
next  to  throw  the  skin  of  the  forehead  into  transverse  folds  or  wrinkles. 
Some  persons  possess  the  power  of  moving  the  hairy  scalp  backwards 
and  forwards,  by  bringing  the  occipital  and  frontal  parts  of  the  muscle 
alternately  into  action. 

MUSCLES    OF   THE    FACE. 

839.  The  muscles  of  the  face  are  easily  and  conveniently  ar- 
ranged in  groups,  each  occupying  what  may  be  called  a  region. 
The  circumference  of  the  orbit  with  the  eye-brow  and  eye-lids 
forms  the  palpebral  region ;  the  side  of  the  nose — the  nasal ; 
the  cheek,  or  side-face — ^the  superior  maxillary ;  the  circumfer- 
ence of  the  mouth,  and  the  space  between  the  jaws — the  inter- 
maxillary; that  corresponding  with  the  lower  jaw  —  inferior 
maxillary.  The  interior  of  the  orbit  forms  a  separate  region — 
the  orbital ;  so  does  the  space  round  the  ear — the  auricular ; 
that  of  the  temple  and  side  of  the  jaw,  the  temporo-maxillary  ; 
finally,  the  region  of  the  pterygo-maxillary  fossa.  To  expose 
the  muscles  of  the  front  and  side  of  the  face,  proceed  as  fol- 
lows : — 

The  dissection  o/tke/ace  may  be  commenced  by  making  an  incision 
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fiom  the  Tertez  along  the  middle  line  of  thefeiehead  and  noae^  taking 
caie  that  it  baielj  divides  the  akin.  From  this,  two  lines  may  he 
drawn  outwards,  one  oyer  the  eye-hrow  to  the  side  oi  the  head,  the 
other  oyer  the  zygoma  to  the  ear.  The  intenral  intercepted  between 
these  two  parallel  lines  may  he  intersected,  midway  between  the  ear 
and  orbit,  by  a  peipendicular  line  drawn  from  one  to  the  other.  A 
square  {palpdn-cd  region)  is  thus  marked  out  oyer  the  orbicularis 
muscle,  the  skin  of  which  should  be  carefully  reflected  from  its  bor- 
ders and  angles.  The  dissection  is  continued  frt)m  its  outer  and  upper 
border  or  circumference,  the  point  of  the  scalpel  being  made  to  trace 
the  course  of  the  curved  fibres  of  the  muscle  as  far  as  the  margin  of 
the  eye-lids.  The  external  flap  may  then  be  reflected  back  over  the 
ear,  so  as  to  expose  the  temporal  fascia,  artery,  &c.  The  skin,  in 
the  next  place,  is  to  be  carefully  raised  and  dissected  ofiP  the  frontal 
muscle,  from  below  upwards  over  the  forehead  as  fiir  as  the  vertex. 

The  fibres  of  the  orbicularis,  after  being  carefully  examined,  parti- 
cularly at  the  inner  border  of  the  orbit,  may  now  be  divided  along  the 
eye-brow,  so  as  to  expose  the  corrugator  supercilii ;  and  if  the  lower 
border  of  the  orbicularis  be  raised,  it  will  expose  the  origin  of  the  ele- 
vator of  the  lip,  which  will  aflbrd  a  guide  to  the  dissection  of  that 
muscle,  as  well  as  of  the  common  elevator  of  the  lip  and  nose,  down 
to  their  termination  {nctsal  region).  The  transversalis  nasi  is  partly 
concealed  by  the  latter,  but  it  emerges  from  imder  its  inner  border  as 
it  advances  upon  the  side  of  the  nose. 

In  order  to  expose  the  muscles  and  vessels  of  the  lower  part  of  the 
face,  an  incision  may  be  made  from  the  most  prominent  point  of  the 
cheek  downwards  to  the  margin  of  the  jaw,  from  which  the  skin  may 
be  reflected  backwards  ofiP  the  masseter  muscle  and  parotid  gland, 
taking  care  not  to  injure  the  duct  of  the  latter,  or  the  nerves  and 
artery  which  accompany  it ;  but  the  other  flap  of  skin  is  to  be  carried 
obliquely  inwards  to  the  Hp,  in  the  direction  of  the  zygomaticus.  By 
this  measure,  the  last-named  muscle,  and  the  levator  anguli  oris,  and 
also  the  facial  artery,  will  be  exposed ;  and,  by  removing  some  adipose 
substance,  the  buccinator  will  be  brought  into  view  (inter-maxtUary 
region).  By  turning  aside  the  elevator  of  the  lip,  the  second  branch 
of  the  fiflh  nerve  and  the  infra-orbital  arteiy  will  be  seen  emeiging 
from  the  foramen  of  that  name. 

PALPEBRAL  REGION. 

840.  We  have  here  four  muscles,  \vhiGh  act  on  the  «ye-lids, 
two  being  placed  outside  the  orbit ;   viz.  orbicularis  palpebrarum 
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and  corrugator  supercilii ;  and  two  within  it,  viz.  levator  palpe^ 
hrsd  and  tensor  tarsi. 

841.  m.  Orbicularis  palpebrarum^  fig.  86,  2,  (naso-palpe- 
bralis,)  is  situated  at  the  base  of  the  orbit,  forming  a  thin  flat 
plane  of  elliptic  fibres,  which  is  placed  immediately  under  the 
skin  of  the  eye-lids,  resting  on  the  eye-brow  above,  and  spread- 
ing outwards  somewhat  on  the  temple,  and  downwards  on  the 
cheek.  It  is  superficial  in  its  entire  extent,  and  closely  adher- 
ent to  the  skin.  .  The  only  points  of  fixed  attachment  (to  bone) 
which  its  fleshy  fibres  possess  are  at  the  inner  margin  of  the 
orbit ;  they  are  free  in  the  rest  of  their  extent,  except  along  the 
eye-brow,  where  they  are  blended  with  the  occipito-frontalis  and 
corrugator  supercilii.  The  fibres  of  the  muscle  form  an  ellipsis, 
whose  great  axis  extends  horizontally  across  the  orbit  from  its 
inner  angle  to  the  temple,  and  corresponds  with  the  fissure  be- 
tween the  eye-lids.  At  the  inner  commissure  of  the  eye-lids  is 
a  small  tendon  (tendo  palpebrarum),  which  is  often  obscured  by 
the  fibres  of  the  muscle,  but  is  rendered  apparent  by  drawing 
the  lids  outwards :  this  tendon  is  about  two  lines  in  length,  and 
one  in  breadth ;  it  is  attached  to  the  anterior  margin  of  the 
lachrymal  groove,  from  which  it  runs  horizontally  outwards  to 
the  inner  commissure  of  the  eye-lids,  where  it  divides  into  two 
thin  fibrous  lamellae,  which  diverge  as  they  pass  outwards  in  the 
substance  of  the  eye-lids,  and  terminate  in  the  tarsal  cartilages. 
One  surface  of  the  tendon  is  subcutaneous,  the  other  crosses  the 
lachrymal  sac  a  little  above  its  centre,  and  from  it  a  thin  but 
firm  fascia  is  given  ofiT,  which  spreads  over  the  lachrymal  sac, 
and  adheres  to  the  margins  of  the  groove  which  lodges  it.  The 
muscular  fibres  are  attached,  1st,  to  the  upper  margin  and  ante- 
sur&ce  of  the  tendon  just  described ;  @nd,  to  the  sur&ce  of  the 
nasal  process  of  the  superior  maxilla,  near  the  anterior  margin  of 
the  lachrymal  groove ;  3rd,  to  the  nasal  process  of  the  frontal 
bone.  The  fibres  of  the  orbicularis  muscle  thus  arising  arch 
upwards  and  outwards  in  the  direction  of  the  eye-brow  and 
upper  lid,  and  thence  descend  over  the  external  angle  of  the 
orbit,  returning  to  the  points  above  stated.  The  external  or 
orbital  part  of  the  muscle  consists  of  distinct  and  well-marked 
fibres,  whilst  those  of  the  tarsal  or  inner  part  are  pale  and  thin ; 
but  all  describe  concentric  curves,  the  centre  of  which  bounds 
the  aperture  of  the  eye-lids.     The  anterior  surface  of  the  muscle 

u  2 
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astragalus  and   os    calcis.      It   is  broader  ^*S'  ®^' 

below  than  above ;  its  cutaneous  surface  is 
covered  by  the  tendon  of  the  tibialis  posticus 
muscle ;  the  articular  one  is  lined  by  the 
synovial  membrane. 

824.  The  external  lateral  ligament  con- 
sists of  three  distinct  &sciculi  of  fibres, 
separated  by  intervals,  and  disposed  in  dif- 
ferent directions.  1.  The  central  one,  figs. 
88,  5  ;  84, 4,  (Jtgamentumjibula  medium^) 
descends  perpendicularly  firom  the  extremity 
of  the  fibula,  and  is  inserted  into  the  middle 
of  the  external  surface  of  the  os  calcis.  2.  The  anterior 
fasciculus,  fig.  83,  6  (ligamentum  fibula  anterius)^  passes  ob- 
liquely forwards  from  the  inferior  extremity  of  the  fibula,  to  the 
anterior  border  of  the  articular  surface  of  the  astragalus ;  it  is  the 
shortest  of  the  three.  8.  The  posterior,  fig.  84,  5,  (ligamentum 
fibuUe  posteriusj)  the  strongest  of  the  three  ligaments,  passes 
obliquely  backwards  from  the  extremity  of  the  fibula,  towards 
the  posterior  surface  of  the  astragalus,  where  it  is  inserted  into 
the  border  of  the  groove  for  the  tendon  of  the  flexOT  longus 
pollicis. 

325.  At  the  anterior  aspect  of  the  joint  is  a  broad  thin  mem- 
branous band,  fig.  83,  7,  composed  of  irregular  fibres,  extended 
obliquely  from  the  border  of  the  articulating  surface  of  the  tibia 
to  the  maigin  of  the  pulley-like  surfiice  of  the  astragalus.  This 
is  usually  called  the  tibio-tarsal  ligament ;  it  is  covered  by  the 
tendons  of  the  extensor  muscles. 

826.  The  synovial  membrane^  after  having  invested  the  arti- 
culating sur&ce  of  the  astragalus,  is  reflected  upwards  at  each 
side  upon  the  lateral  ligaments,  and  at  the  anterior  and  posterior 
part  of  the  joint,  upon  the  corresponding  fibrous  structures,  so 
as  to  reach  the  articulating  surfaces  of  the  tibia  and  fibula  by 
several  points  at  once.  These  it  lines  in  their  entire  extent, 
and  also  sends  upwards  between  the  bones  a  process  which 
reaches  as  fiur  as  the  inferior  inter-osseous  ligament ;  so  that  the 
inferior  articulation  between  these  bones  may  be  said  to  form 
part  of  the  ankle-joint,  as  both  are  lined  by  the  same  synovial 
membrane. 
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327.  The  foot  is  constructed  on  the  principle  of  an  arch, 
being  concave  inferiArly,  where  it  rests  on  the  ground,  and  con- 
vex superiorly,  where  it  receives  the  weight  of  the  body,  trans- 
mitted to  it  by  the  bones  of  the  leg.  The  posterior  extremity, 
or  heel,  is  narrow,  thick,  and  rounded ;  the  anterior,  flat,  thin, 
and  expanded,  being  composed  of  the  digital  phalanges.  The 
internal  border,  longer  than  the  external,  thick,  and  nearly 
straight,  is  composed  of  the  inner  border  of  the  calcaneum,  the 
scaphoid,  first  cuneiform,  and  first  metatarsal  and  digital  bones 
of  the  great  toe  :  the  external,  shorter  and  thinner,  consists  of 
the  calcaneum,  the  cuboid,  the  fifth  metatarsal,  and  correspond- 
ing digital  bones. 

The  foot  being  divided  into  the  tarsus,  metatarsus,  and  pha- 
langes, its  different  parts  are  respectively  bound  together  by 
ligaments,  and  all  are  united  so  as  to  form  a  whole. 

The  seven  bones  of  which  the  tarsus  consists  may  be  divided 
into  two  sets,  the  os  calcis  and  astragalus  forming  the  first,  the 
scaphoid,  cuboid,  and  three  cuneiform  bones,  the  second. 

Articulation  of  the  astragalus  with  the  calcaneum. 

328.  The  astragalus  is  connected  to  the  calcaneum  by  three 
ligaments,  the  chief  of  which  is  situated  between  the  bones,  and 
unites  them  somewhat  after  the  manner  that  bivalve  shells  are 
connected  by  their  muscle.  This  is  termed  the  inter-osseous 
ligament ;  its  breadth  firom  side  to  side  is  more  than  an  inch ; 
the  fibres  of  which  it  is  composed  pass  perpendicularly  between 
the  bones,  one  extremity  being  fixed  to  the  groove  between  the 
articulating  surfaces  of  the  calcaneum,  the  other  to  a  correspond- 
ing depression  in  the  astragalus.  The  posterior  ligament^  fig. 
84,  6,  connects  the  posterior  border  of  the  astragalus  with  the 
upper  surface  of  the  calcaneum ;  its  fibres  are  oblique,  its  length 
and  breadth  not  more  than  three  or  four  lines.  The  external 
ligament  is  a  slight  fasciculus  which  descends  perpendicularly 
from  the  under  surface  of  the  astragalus  to  the  external  side  of 
the  calcaneum ;  its  direction  is  parallel  with  the  external  lateral 
ligament  of  the  ankle-joint.  It  may  be  farther  observed,  that  as 
the  astragalus  is  wedged  in  between  the  malleoli,  and  as  the 
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lateral  ligaments  pass  downwards  &om  these  t6  the  os  calcis, 
they  must  contribute  somewhat  to  retain  the  astragalus  in  its 
proper  position  with  regard  to  the  latter  bone. 

Articulation  of  the  calcaneum  with  the  scaphoid  bone, 

399.  This  is  effected  by  means  of  two  Fig.  85» 

ligaments,  their  surfaces  not  being  in  con- 
tact. Of  these  ligaments,  the  inferior,  or 
plantar  one,  fig.  85, 1,  {ligamentum  calcaneo- 
scaphoideum  inferius^  Meckel,)  much  the 
largest,  passes  forwards  and  inwards  from  the 
extremity  of  the  calcaneum  to  the  inferior 
sur&ce  of  the  scaphoid  bone ;  its  fibres  are 
flat  and  horizontal,  and  in  contact  inferiorly 
with  the  tendon  of  the  tibialis  posticus 
muscle;  superiorly  they  form  part  of  the 
fossa  which  receives  the  head  of  the  astra- 
galus. The  external  or  dorsal  ligament 
(lig.  calcaneo-scaphoideum  externum)  forms 
the  external  boundary  of  the  cavity  just 
mentioned ;  its  fibres,  very  short,  are  di- 
rected from  behind  forwards  between  the 
contiguous  extremities  of  the  bones. 

Articulation  of  the  astragalus  with  the  scaphoid  bone, 

m 

330.  The  astragalus  forms  with  the  scaphoid  bone  a  ball-and- 
socket  joint.  The  anterior  articulating  sur&ce  of  the  calcaneum, 
and  the  inferior  calcaneo-scaphoid  ligament,  also  may  be  said  to 
einter  into  this  articulation,  as  all  the  parts  here  mentioned  are 
lined  by  a  common  synovial  membrane.  On  the  dorsum  of  the 
foot  the  astragalus  is  retained  in  its  situation  by  the  ligamentum 
astragalo-scaphoideum,  a  broad  band  of  fibres  extending  ob- 
liquely forwards  from  the  anterior  extremity  of  the  astragalus  to 
the  superior  surface  of  the  scaphoid  bone.  It  is  covered  by  the 
extensor  tehdons.  The  necessity  for  an  inferior  ligament  be- 
tween these  bones  is  removed  by  the  existence  of  the  calcaneo- 
scaphoid  ligament.  The  synovial  m^embrane  lines  the  concave 
surface  of  the  scaphoid  bone,  the  calcaneo-scaphoid  ligament, 
and  the  elongated  articulating  sur&ce  of  the  calcaneum ;  from 
these  it  is  reflected  to  the  under  surface  of  the  astragalus  and  its 
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scaphoid  ligament,  and  so  to  the  bone  of  that  name  from  which 
we  began  to  trace  it. 

Articulation  of  the  calcaneum  with  the  cuboid  bone, 

381.  The  connexion  between  these  bones  is  maintained  by 
three  ligaments  and  a  synovial  membrane.  The  superior  cal- 
caneocuboid ligament  is  a  broad  flat  band  of  fibres,  which  con- 
nects the  anterior  and  superior  surface  of  the  calcaneum  with  the 
adjacent  part  of  the  cuboid  bone.  The  inferior  ligament  con- 
sists of  two  distinct  fiisciculi  of  fibres,  difiering  in  form  and 
attachments,  of  which  one  is  superficial,  the  other  deep-seated. 
The  superficial  one,  called  the  long  plantar  ligament j  fig.  85,  2, 
(ligamentum  longum  plantse,)  is  the  longest  of  the  tarsal  liga- 
ments. Its  fibres,  attached  posteriorly  to  the  inferior  surface  of 
the  calcaneum,  pass  horizontally  forwards,  and  become  intimately 
connected  with  the  rough  tuberosity  on  the  under  surface  of  the 
cuboid  bone ;  the  greater  number  of  them  are  continued  forwards, 
and  terminate  at  the  base  of  the  third  and  fourth  metatarsal 
bones.  The  deep-seated  calcaneo-cuboid  l^gament^  3,  lies  close 
to  the  bones,  being  separated  from  the  former  by  some  cellular 
tissue  ;  its  breadth  is  considerable,  its  length  scarcely  an  inch, 
one  extremity  being  attached  to  the  calcaneum  before  the  long 
ligament,  the  other  (somewhat  expanded)  to  the  under  sur&ce  of 
the  cuboid  bone.  A  synovial  membrane  lines  the  contiguous 
surfaces  of  the  two  bones,  and  is  necessarily  reflected  upon  the 
articular  aspects  of  the  superior  dsdcaneo-cuboid  ligament  and 
the  deep-seated  ligament  just  noticed. 

Articulations  between  the  second  set  or  range  of  tarsal  bones, 

332.  The  second  range  of  the  tarsal  bones,  viz^  the  scaphoid, 
cuboid,  and  three  cuneiform,  are  connected  together  in  the  fol- 
lowing manner,  so  as  to  form  separate  articulations  between  each 
pair  of  them. 

1.  The  scaphoid  and  cuboid  bones,  when  in  contact,  which 
is  not  always  the  case,  present  two  small  articulating  surfaces,  at 
their  edges  covered  with  cartilage,  and  lined  by  a  synovial 
membrane.  They  are  connected  by  a  dorsal  ligament^  com- 
posed of  short  thin  fibres,  extended  obliquely  between  the  two 
bones ;  and  a  plantar,  situated  in  the  sole  of  the  foot,  and  com- 
posed of  transverse  fibres. 
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2.  The  cuboid  and  (Ae  external  cuneiform  bones  are  connected 
by  a  dorsal  ligament,  which  is  a  thin  &sctculu8  of  fibres  ex- 
tended between  them,  and  a  plantar  ligament,  whose  fibres  are 
transverse. 

3.  The  scaphoid  and  the  cuneiform  bones  are  held  together 
by  dorsal  and  plantar  ligaments.  It  will  be  recollected  that  the 
scaphoid  bone  articulates  with  the  three  cuneiform,  by  the  smooth 
fiices  on  its  anterior  surfiice.  The  dorsal  ligaments,  three  in 
number,  pass  firom  the  superior  surfiice  of  the  scaphoid  to  the 
first,  second,  and  third  cuneiform  bones,  into  which  they  are 
inserted.  The  plantar  ligaments  are  similarly  disposed  on  the 
under  surface  of  the  bones,  but  not  so  strongly  marked. 

4.  The  three  cuneiform  bones  are  connected  by  two  dorsal 
and  two  plantar  ligaments  extended  transversely  firom  side  to 
side ;  the  internal  one  is  broader  and  stronger  than  the  other. 
The  contiguous  flat  sur&ces  of  the  bones  are  lined  by  synovial 
membranes. 

Articulation  of  the  tarsus  and  meta-tarsus, 

833.  The  four  anterior  bones  of  the  tarsus,  viz.  the  three 
cuneiform  and  the  cuboid,  articulate  with  the  meta-tarsus.  The 
first  and  third  cuneiform  bones  project  beyond  the  others ;  so 
that  the  anterior  extremity  of  the  tarsus  is  very  irregular.  The 
first  meta-tarsal  bone  articulates  with  the  internal  cuneiform ; 
the  second  is  wedged  in  between  the  first  and  third  cuneiform  ; 
the  third  meta-tarsal  bone  articulates  with  the  extremity  of  the 
corresponding  cuneiform,  and  the  two  last  with  the  cuboid  bone. 
The  articular  surfaces  of  the  bones  are  lined  by  synovial 
membranes,  and  they  are  held  in  contact  by  dorsal  and  plantar 
ligaments.  These  are  flat,  thin  bands  of  parallel  fibres,  which 
pass  from  behind  forwards,  connecting  the  contiguous  extremi- 
ties of  the  bones  just  mentioned.  Thus  the  first  meta-tarsal 
bone  receives  a  broad  thin  band  from  the  corresponding  cuneiform 
bone ;  the  second  receives  three,  which  converge  to  its  upper 
sur&ce,  one  passing  from  each  cuneiform  bone  ;  the  third  has 
one  from  the  third  bone  of  that  name :  and,  finally,  the  two 
last  are  bound  by  a  broad  &sciculu8  to  the  cuboid  bone.  The 
plantar  set  is  similarly  disposed ;  the  first  and  second  are  more 
strongly  marked  than  the  corresponding  ligaments  on  the  dorsal 
surfiu;e. 
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Articulations  of  the  meta-tarsal  bones  with  one  another. 

334.  The  five  elongated  bones  which  form  the  meta-tarsus  are 
connected  by  ligaments,  so  as  to  form  an  integrant  part  of  the 
foot.  At  their  posterior  or  tarsal  extremity,  two  sets  of  liga- 
ments are  situated,  one  on  the  dorsal,  the  other  on  tbe  plantar 
surface.  These  consist  of  three  short  thin  bands  of  fibres, 
which  pass  transversely  across  the  contiguous  extremities  of  the 
four  last  meta-tarsal  bones  ;  the  plantar  set,  fig.  85,  4,  is  simi- 
larly disposed ;  but  no  such  connexion  exists  between  the  first 
and  second  bones.  At  ihe  anterior,  or  digital  extremity,  the 
five  bones  are  connected  by  a  transverse  ligament,  5,  5,  which  is 
a  flat  thin  band  of  fibres,  passing  across  from  the  extremity  of 
one  bone  to  the  other ;  it  is  situated  on  the  plantar  surface  of 
the  meta-tarsus. 

Articulations  of  the  meta-tarsal  bones  with  the  digital 

phalanges. 

335.  The  anterior  extremities  of  the  meta-tarsal  bones  are 
connected  with  those  of  the  phalanges  by  two  lateral  ligaments, 
an  inferior  ligament,  and  a  synovial  membrane,  similar  in  every 
respect  to  those  of  the  hand. 

The  articulations  of  the  phalanges  with  one  another  are  also 
constructed  on  the  same  principle  as  those  of  the  superior  ex- 
tremity. In  each,  the  bones  are  held  in  contact  by  two  lateral 
ligaments,  fig.  85,  6,  and  an  anterior  ligament  which  is  thin 
and  membranous  ;  the  surfaces  being  lined  by  a  synovial  mem- 
brane. 
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elliptic  in  its  fonn,  and  composed  of  concentric  fibres  so  placed 
as  to  surround  the  aperture  of  the  mouth.  It  is  flat  and  thin ; 
its  inner  surfiice  being  in  contact  with  the  mucous  membrane, 
the  external  with  the  skin  and  the  fibres  of  the  different  muscles 
which  converge  towards  the  margin  of  the  mouth.  The  longer 
axis  of  the  ellipse  is  transverse,  so  as  to  correspond  with  the 
fissure  between  the  lips ;  the  curves  described  by  the  fibres  of 
the  upper  segment  look  downwards,  and  those  of  the  lower  one 
upwards ;  hence  they  are  often  found  to  decussate  at  the  angles 
of  the  mouth.  One  border  of  each  segment  is  free,  and  corre- 
sponds with  the  red  part  of  the  lip ;  the  other  is  blended  with 
the  several  muscles  which  converge  to  the  mouth  firom  different 
parts  of  the  face. 

Actions. — ^The  aperture  of  the  mouth  is  susceptible  of  considerable 
dilatation  and  contraction,  the  former  being  effected  by  the  different 
muscles  which  converge  to  it,  and  which  may  be  compared  to  retrac- 
tors drawing  with  different  degrees  of  obliquity  the  lips,  or  their 
angles,  in  the  direction  of  their  respective  points  of  attachment.  The 
elevators  are  necessarily  placed  at  the  upper  part  of  the  fiice,  the  de- 
pressors in  the  opposite  situation,  and  the  proper  retractors  on  each 
side,  and  these  are  the  zygomatici  and  the  buccinators.  The  bucci- 
nators also  contract  and  compress  the  cheeks ;  this  power  is  brought 
into  play  when  any  substance  becomes  lodged  in  the  interval  between 
them  and  the  jaws.  The  fibres  of  the  muscles  are  then  elongated  and 
pressed  outwards ;  but  when  they  begin  to  act,  they  form  a  fiat  plane, 
which  is  pressed  inwards,  and  so  forces  the  substance  back  into  the 
cavity  of  the  mouth.  It  is  obvious  that  the  orbicular  muscle  must  be 
the  direct  antagonist  of  all  those  that  converge  to  it.  When  describ- 
ing the  muscles,  we  may  commence  at  the  lips  as  a  common  point  of 
departure,  and  trace  their  fibres  from  thence  as  they  diverge,  radiating 
to  their  respective  attachments. 

TEMPORO-MAXILLART   REGION. 

858.  This  space,  extending  from  the  side  of  the  head  to 
the  angle  of  the  jaw,  contains  the  temporal  and  masseter 
muscles. 

Dissection. — To  expose  the  masseter  muscle,  and  with  it  the  duct 
and  the  surface  of  the  parotid  gland,  it  will  suffice  to  reflect  back  the 
skin  from  the  lines  of  incision  indicated  in  the  previous  dissections. 
In  doing  this,  a  large  branch  of  the  &cial  nerve  will  be  found  accom- 
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panying  the  parotid  duct.  This  will  fierve  as  a  clue  to  the  trunk  of 
that  nerve^  by  following  it  back  through  the  substance  of  the  parotid 
gland;  and  when  the  trunk  is  founds  there  can  be  no  difficulty  in 
pursuing  all  its  branches^  as  they  diverge  from  that  point  in  three  dif- 
ferent directions  over  the  &ce  and  side  of  the  head.  The  superficial 
temporal  vessels  are  at  the  same  time  brought  into  view.  Cut  the 
duct  across,  raise  it  and  the  accompanying  piece  of  the  parotid  gland 
together,  and  draw  it  out  towards  the  ear.  This  will  expose  the  an- 
terior margin  of  the  gland  and  its  relations  to  the  ramus  of  the  jaw. 
A  little  more  dissection  is  required  to  get  a  view  of  its  posterior  bor- 
der, and  of  its  relations  to  the  parts  deeply  seated  between  the  jaw  and 
the  ear. 

The  next  thing  to  be  done  is  to  get  at  the  insertion  of  the  temporal 
muscle,  and  at  the  same  time  bring  into  view  the  pterygo-maxillary 
region :  proceed  as  follows : — 

The  masseter  muscle  and  parotid  gland  having  been  examined^  the 
parts  concealed  inside  the  ramus  of  the  jaw  may  be  brought  into  view 
in  the  following  way : — ^With  a  sharp  chisel  and  mallet  the  zygoma 
may  be  divided  at  both  extremities,  and  the  attachment  of  the  tempo- 
ral fascia  to  its  upper  border  severed.  The  bony  arch,  with  the  mas- 
seter still  connected  with  it,  may  be  drawn  down  to  the  angle  of  the 
jaw,  the  fibres  of  the  latter  being  at  the  same  time  detached  firom 
the  ramus.  In  the  next  place,  with  Hey's  saw,  the  ramus  of  the  jaw 
may  be  divided  by  a  perpendicular  cut,  carried  from  just  before  its 
condyle  to  a  level  with  the  alveolar  border,  and  there  met  by  another 
line  carried  forwards  to  the  latter,  so  as  to  insulate  and  detach  all  that 
part  of  it  which  belongs  to  the  coronoid  process.  This  being  done, 
the  piece  of  bone,  with  the  temporal  muscle  attached,  may  be  drawn 
upwards,  so  as  fully  to  expose  the  two  pterygoid  muscles  (pterygo^ 
maxillary  region),  the  internal  maxillary  artery,  the  gustatory  and 
dental  nerves,  and  the  pterygo-maxillary  ligament,  which  gives  at- 
tachment to  the  buccinator  and  superior  constrictor  muscles. 

359.  m,  Masseter^  fig.  86, 16,  (zygomato-maxillaris,)  is  ex- 
tended from  the  malar  bone  and  the  zygoma  to  the  angle  of  the 
lower  jaw.  Its  form  is  that  of  an  oblong  square ;  its  direction 
downwards  and  a  little  backwards.  It  is  a  thick,  compressed 
mass  of  fleshy  and  tendinous  fibres,  arranged  so  as  to  form  two 
bundles,  differing  in  size  and  direction.  The  external^  or  larger 
portion  of  the  muscle,  arises  firom  the  lower  border  of  the  malar 
bone,  and  somewhat  firom  the  malar  tuberosity  of  the  superior 
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maxilla,  firom  which  its  fibres  proceed  downwards,  and  a  little 
backwards,  to  be  inserted  into  the  lower  half  of  the  ramus  of  the 
jaw,  extending  as  far  as  its  angle.  The  internal,  or  smaller 
part,  consists  of  fibres,  whose  direction  is  for  the  most  part  ver- 
tical,  some  inclining  a  little  forwards.  It  arises  by  fleshy  and 
tendinous  fibres  from  the  lower  border  of  the  zygomatic  process 
of  the  temporal  bone  (extending  as  far  back  as  its  tubercle),  and 
is  inserted  into  the  upper  half  of  the  ramus  of  the  jaw.  This 
part  of  the  muscle  is  concealed,  in  the  greater  part  of  its  extent, 
by  the  larger  portion,  with  which  its  fibres  become  united  at 
their  insertion ;  part,  however,  projects  behind  it,  and  is  covered 
by  the  parotid  gland.  The  external  surfece  of  the  masseter 
muscle  is  covered  in  the  greater  part  of  its  extent  only  by  the 
skin  and  fiiscia ;  it  is,  however,  overlapped  above  by  the  zygo- 
maticus,  below  by  the  platysma,  and  behind  by  the  parotid 
gland,  whose  duct  also  crosses  it ;  the  branches  of  the  facial 
nerve  and  the  transversalis  faciei  artery  also  rest  upon  it.  Its 
inner  surfece  overlays  the  buccinator,  from  which  it  is  separated 
by  some  soft  adipose  tissue ;  also  the  tendinous  insertion  of  the 
temporal  muscle  into  the  coronoid  process ;  and  is  in  intimate 
contact  with  the  ramus  of  the  jaw. 

360.  m.  Temporalis  (temporo-maxillaris)  is  placed  at  the 
side  of  the  head,  occupying  the  whole  extent  of  the  temporal 
fossa ;  it  is  of  considerable  size,  being  broad,  thin,  and  expanded 
above,  where  it  is  attached  to  the  side  of  the  skull,  but  it  be- 
comes thick,  compressed,  and  narrowed  to  a  point  below,  at  its 
insertion.  The  fibres  of  the  muscle  present  a  radiating  appear- 
ance ;  they  are  concealed  from  view  by  the  temporal  fascia, 
which  must  be  removed  before  they  can  be  seen.  It  arises  from 
the  whole  of  the  temporal  fossa,  its  fibres  being  implanted  into 
all  that  depressed  sur&ce  which  extends  from  the  external  angu- 
lar process  of  the  frontal  bone  backwards  to  the  root  of  the  mas- 
toid process,  and  from  the  curved  line  marked  upon  the  parietal 
and  frontal  bones  downwards  to  the  ridge  on  the  sphenoid  bone 
which  separates  the  temporal  fossa  from  the  zygomatic.  The 
fibres  from  this  extensive  origin  converge  as  they  descend,  some 
being  directed  from  before  backwards,  a  considerable  number 
obliquely  forwards,  whilst  those  in  the  middle  descend  almost 
vertically ;  but  all  terminate  in  a  tendon  whose  fibres,  at  first 
radiating  like  those  of  the  muscle  itself,  gradually  become  aggre- 
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gated,  so  as  to  form  &  thick  flftt  fasciculus,  wHch  is  implanted 
into  both  sur&ces  ss  well  as  the  anterior  border  of  the  coronoid 
process  of  the  lower  jaw-bone.  The  upper  part  of  this  tendon 
is  in  a  great  d^ee  concealed  by  the  muscular  fibres,  many  of 
which  descend  to  be  implanted  into  its  external  surface,  whilst 
the  deep-seated  fibres  come  forward  from  the  lower  part  of  the 
toBBBL  to  be  attached  to  its  inner  surface ;  the  lower  part,  or  in- 
sertion of  the  tendon,  is  altogether  concealed  by  the  zygoma  and 
the  maeseter.  The  muscle  is  covered  and  bound  down  by  a 
remarkably  dense  firm  membrane  {temporal  fascia),  which  is 
attached  inferiorly  to  the  upper  margin  of  the  zygoma,  where  it 
is  separated  &om  the  muscle  by  some  loose  adipose  and  cellular 
tissue ;  but  higher  up,  the  &8cia  expands,  and  becomes  closely 
connected  with  the  muscular  fibres,  and  is  attached  along  the 
curved  line  bounding  the  temporal  fossa,  where  it  gives  ori- 
f^n  to  many  of  the  superficial  fibres  of  the  muscle.  The  ex- 
ternal surface  of  the  fascia  is  overlaid  above  by  the  aponeurosis 
of  the  occipito-&ontalis  muscle,  before  by  the  orbicularis  palpe- 
brarum ;  moreover,  two  muscles  of  the  ear — the  attoUens  and 
attrahens,  rest  upon  it,  and  the  temporal  artery  and  vein,  with 
the  ascending  branches  of  the  facial  nerve,  cross  it  as  they  pass 
up  towards  the  arch  of  the  skull. 

PTERYGO-MAXILLARY   REGION. 
361.  m.  Pterygoideus  in-  F*  87- 

temits,  fig.  87,  2,  and  88,  2, 
(pteiygo-mazillaris  major,)  is 
applied  closely  to  the  inner 
BUT&ce  of  the  ramus  of  the  i  ■ 
jaw,  somewhat  as  the  masseter  /  f 
is  to  its  outside.  It  is  flat  '.  \ 
and  elongated  ;  its  form,  like  \' 
that  of  the  masseter,  being  an 
oblong  square.  It(ir»e«fiom 
the  pterygoid  groove,  or  fossa, 
itsfibies,  tendinous  and  fleshy, 
being  attached  to  the  inner 
Bur&ce  of  the  external  pterygoid  plate  of  the  sphenoid  bone, 
and  to  the  grooved  aur&ce  in  the  tuberosity  of  the  palate  bone 
which  is  inserted  between  the  pterygoid  plates.     From  these 
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points  of  attachment  the  muscle  inclineB  domtwaids,  backwards, 
and  outvards,  to  be  inserted  into  the  inner  Bur&ce  of  the  ramus 
of  the  jaw,  for  about  an  inch  above  its  angle.  The  external  sni^ 
&ce  of  the  mnscle  rests  agunst  the  bone,  from  which  it  is  sepa- 
rated b;  the  internal  Utenl  ligament,  and  hy  the  denial  artery 
and  netre.  Its  inner  surface,  whilst  placed  in  the  pterygoid 
groove,  is  in  contact  with  the  tensor  palati  muscle,  and  lower 
down  with  the  superior  constrictor  of  the  pharynx. 

362.  m.  Pterygmdeus  exttr-  Fig.  88. 

nut,  figs.  88,  87,  I,  (pterygo- 
maxUlaris  minor,)  is  placed  deep- 
ly  in  the  zygomatic  fossa,  ex- 
tending horizontally   backwards 

and  outwards  &om  the  process  of  J  jj^^^^HHfS.  If  ■''  .^ 
that  name  to  the  condyle  of  the 
lower  jaw.  Its  form  is  some- 
what triangular,  its  base  corre- 
sponding with  its  origin,  and  the 
apex  with  its  insertion.  The  two  extremities  are  tendinous,  the 
rest  of  the  mnscle  being  a  short,  thick,  fleshy  mass,  the  upper 
fibres  of  which  descend  a  little  and  the  lower  ascend  as  they  pass 
between  their  points  of  attachment,  whilst  those  in  the  middle 
are  horizontal.  At  its  base  or  origin  it  appears  to  consist  of  two 
lasdculi,  separated  by  a  cellular  interval ;  the  upper  &sciciilus 
is  attached  to  that  part  of  the  external  surface  of  the  great  wing 
of  the  sphenoid  bone  which  is  near  the  root  of  the  pterygoid 
process,  the  other  is  attached  to  the  outer  surface  of  the  external 
pterygoid  plate,  and  to  a  small  part  of  the  tuberosity  of  the 
palate  bone.  It  is  inserted  into  the  fore  part  of  the  neck  of  the 
condyle  of  the  lower  jaw,  and  also  into  its  intei-articular  car- 
tilage. 

This  muscle,  from  its  position  in  the  zygomatic  fossa,  is  con- 
cealed by  the  coronoid  process  of  the  jaw,  and  the  insertion  of 
the  temporal  muscle  ;  but  when  the  masseter  is  removed,  part  of 
it  can  be  seen  between  that  process  and  the  condyle.  Its  ex- 
ternal sujfiice  is  crossed  by  the  tendon  of  the  temporal  muscle  as 
it  passes  to  the  coronoid  process,  and  is  further  covered  by  the 
masseter ;  the  inner  surfoce  rests  against  the  upper  part  of  the 
internal  pterygoid  muscle,  whose  direction  it  crosses,  also  the 
internal  lateral  ligament  of  the  lower  jaw,  and  the  interior  mazil- 
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lary  nerve  :  the  lower  border  is  free  and  unattached,  the  npper 
is  in  contact  with  the  great  wing  of  the  sphenoid  bone,  where  it 
forms  part  of  the  zygomatic  fossa.  As  the  pterygoid  muscles 
diverge  to  their  destinations,  they  leave  between  them  an  angu- 
lar interval,  which  transmits  the  gustatory  and  dental  nerves, 
and  the  internal  maxillary  artery. 

Actions. — The  lower  jaw  is  elevated  by  the  temporal^  masseter^  and 
internal  pterygoid  muscles,  which  conspire  to  this  end.  If  the  two 
first  act  together,  the  elevation  is  direct ;  but  if  the  two  last  act,  the 
obliquity  of  their  direction  enables  them  to  carry  the.angle  of  the  jaw 
a  little  forwards.  The  triturating  movement  is  performed  exclusively 
by  the  external  pterygoid  muscles.  If  both  act  together,  they  draw 
the  condyles,  and  therefore  the  whole  jaw,  directly  forwards,  so  as  to 
make  the  lower  teeth  project  beyond  the  upper ;  but  when  only  one 
acts  at  a  i^ven  time,  it  draws  the  corresponding  condyle  forwards,  the 
other  remaining  fixed,  and  so  makes  the  symphysis  of  the  jaw  deviate 
to  the  opposite  side.  A  similar  movement  can  be  given  by  the  corre- 
sponding muscle,  and  the  alternation  of  these  horizontal  motions  con 
stitutes  trituration. 

AURICULAR  REGION. 

868.  In  the  space  round  the  external  ear  are  placed  three 
small  muscles,  which  in  the  human  subject  may  be  considered 
rudimentary,  as  they  are  not  required  to  perform  any  action. 
They  are  attached  by  small  tendons  to  the  fibro-cartilage  of  the 
ear,  and  are  quite  superficial. 

Dissection. — These  muscles  are  generally  removed  together  with 
the  skin,  when  their  dissection  is  attempted  in  the  usual  way  by  the 
beginner,  who  seeks  to  expose  the  fleshy  part  first :  better  at  once  re- 
verse the  process — seek  for  the  tendons,  and  take  them  as  guides. 
For  this  purpose,  draw  the  pinna  or  broad  part  of  the  ear  downwaids ; 
a  very  small  tense  cord  will  be  felt  under  the  skin,  where  it  is  reflected 
from  the  head  to  the  ear,  running  from  above  downwards  to  the  upper 
bulging  part  of  the  concha.  This  is  the  tendon  of  the  attollens. 
Cautiously  divide  the  skin  by  an  incision  drawn  over  the  tendon  from 
below  upwards ;  reflect  it  to  each  side,  and  continue  the  process  thus 
upwards  from  the  tendon  to  its  muscular  fibres,  which  spread  upon 
the  temporal  fascia.  Proceed  in  the  same  way  to  expose  the  two 
other  muscles— draw  the  pinna  forwards,  and  the  tendon  of  the  re- 
trahens  will  be  readily  perceived  where  it  is  inserted  into  the  bulging 
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part  of  the  coneha  behind.  Let  a  hook  be  inserted  into  the  extremity 
of  the  helix  at  the  point  corresponding  with  the  line  of  the  zygoma. 
When  the  helix  is  drawn  backwards^  the  tendon  of  the  attrahens 
muscle  is  rendered  tense^  and  can  be  exposed  and  dissected  as  in  the 
previous  instances. 

864.  m.  Superior  auris^  fig.  86,  16,  (attollens  aurem,  tem- 
poro-auricularis,)  is  the  largest.  It  arises  from  the  temporal 
fascia,  where  it  expands  on  the  side  of  the  head;  its  fibres, 
though  delicate,  being  broad  and  radiated.  The  muscle  ends  in 
a  compressed  tendon,  which  is  inserted  into  the  upper  and 
anterior  part  of  the  cartilage  of  the  ear. 

365.  TO.  Posterior  auris,  17,  (retrahens  aurem,  mastoido- 
auricularis,)  consists  of  two  or  three  thin  fasciculi,  ranged  one 
over  the  other ;  they  arise  from  the  mastoid  process  by  short 
aponeurotic  fibres,  and  are  inserted  into  the  back  part  of  the 
concha. 

866.  TO.  Anterior  auris,  18,  (attrahens  aurem,  zygomato- 
auricularis,)  is  a  narrow,  fleshy,  and  tendinous  fasciculus,  which 
is  attached  to  the  temporal  fascia  above  the  zygoma,  and  passes 
backwards,  to  be  inserted  into  the  fore  part  of  the  helix. 

ORBITAL    REGION. 

367.  This  consists  of  the  orbit  which  lodges  the  eye,  and  its 
appendages.  The  muscles  which  it  encloses  are  eight,  viz. 
levator  palpebral,  four  recti,  two  obliqui,  and  tensor  tarsi. 

Dissection. — It  is  here  taken  for  granted  that  the  arch  of  the  skull 
has  been  previously  removed  in  order  to  dissect  the  brain.  Now  to 
gain  a  clear  view  of  the  contents  of  the  orbit,  it  is  necessary  to  remove 
the  greater  part  of  its  roof,  and  the  whole  of  its  outer  wall.  With  this 
intent  the  malar  bone  may  be  sawed  through  on  a  level  with  the  floor 
of  the  orbit,  and  as  far  back  as  the  spheno-maxillary  fissure.  The 
orbital  plate  of  the  frontal  should  in  the  next  place  be  cut  through  with 
a  chisel  along  its  inner  third,  and  back  to  the.  anterior  clinoid  process  : 
this  incision  should  be  continued  along  the  floor  of  the  middle  fossa  of 
the  skuU,  close  to  the  outside  of  the  foramen  rotundum  and  ovale,  and 
thence  back  to  the  pars  petrosa,  so  as  to  cut  through  the  great  wing 
of  the  sphenoid  bone  and  the  squamous  part  of  the  temporal  bone. 
When  this  has  been  done,  the  whole  may  be  pressed  down  and  de- 
tached, by  cutting  along  the  base  of  the  skuU,  firom  within  outwards, 
the  knife  being  inserted  into  the  fissure  thus  made.     These  measures 
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should  iiret  be  considered,  and  marked  out  on  the  dried  skull.  A  com- 
plete lateral  view  is  thus  obtained  of  the  diviBiona  of  the  fifth  nerve, 
of  all  thoBe  in  the  cavemoua  sinus,  as  well  as  of  the  parts  in  the 
oibit. 

Puncture  the  optic  nerve  with  a  coarse  needle  near  the  globe  of  the 
eye,  and  push  it  on  into  the  latter,  bo  as  to  make  a  free  passage  into  it, 
throu^  which  you  may  convey  a  curved  blow-pipe,  and  with  a  little 
wr  distend  the  globe  ;  ligature  the  extremity  of  the  nerve  to  prevent 
the  ail  from  escaping.  Draw  the  eye-lids  forward,  fill  them  with  a 
little  cotton,  and  apply  a  few  points  of  suture  along  their  margins. 
The  eye-lids  and  the  globe  can  now  be  drawn  gently  forward,  which 
will  put  all  the  muscles  on  the  stretch,  and  their  dissection  merely 
conaistB  in  taking  out  cautiously  the  iat  which  fills  the  orbit. 

868.  The  four  recti  muscles  at  their  origin  surround  the  optic 
nerve,  and  at  their  insertion  correspond  wltli  the  opposite  points 
of  the  globe  of  the  eye  ;  each  of  them  has  a  double  name,  one 
being  founded  on  its  situation,  the  other  on  its  action. 

369.  m.  Rectus  superior,  fig.  89, 
%,  (attoUens,)  arises  dose  by  the  fora- 
men opticum,  and  beneath  the  levator 
palpebras,  1 :  it  passes  over  the  globe, 
and  is  inserted  tendinous  into  the 
sclerotica,  about  two  lines  behind  the 
cornea. 

370.  m.  Rectus  inferior,  3,  (de- 
pressor,) m.  rectus  internus  (adduc- 
tor),and  rec^Maexiernas,  4,  (abductor,) 
all  arise  by  a  common  tendon,  which 
is  attached  to  the  bony  lamella  that 

separates  the  foramen  opticum  from  the  sphenoidal  fissure  ;  but 
the  external  rectus  has  another  attachment  besides  that  of  the 
common  tendon.  Its  second  head  arises  from  the  margin  of  the 
sphenoidal  fissure,  near  the  superior  rectus.  Between  these 
heads  is  a  narrow  interval,  which  gives  transmission  to  the  third 
and  siith  nerves  and  the  nasal  branch  of  the  fifth.  The  four 
recti,  thus  attached  posteriorly,  pass  forwards  diverging,  and  are 
inserted  into  the  sclerotica,  about  the  same  distance  from  the 
cornea  as  the  superior  rectus. 

371-  m.  Ohliquus  superior,  6,  (trochlearis,)  arises  about  a 
line  from  the  optic  foramen  at  its  upper  and  inner  part.     From 
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ihenoe  it  proceeds  towaids  tlie  internal  angalar  prooefls,  and 
tominates  in  a  round  tendon,  which  paases  through  a  fibro-caiii- 
laginous  ring,  or  pnlle  j,  that  ia  attached  to  the  inner  maigin  of 
the  orbit*  To  fiualitate  movement,  a  delicate  synoyial  sheath 
lines  the  contiguous  snr&ces  of  the  pulley  and  the  tendon.  At 
this  point  the  tendon  is  reflected  outwards  and  backwards,  pass- 
ing between  the  globe  and  the  superior  rectus,  to  be  inserted 
into  the  sclerotica,  midway  between  the  superior  and  external 
recti  muscles,  and  nearly  equi-distant  from  the  cornea  and  the 
entrance  of  the  optic  nerve. 

872.  m.  Obliquus  inferior ^  6,  arises  from  a  minute  depression 
in  the  orbital  plate  of  the  superior  maxillary  bone  Just  within  the 
inferior  margin  of  the  orbit,  and  close  by  the  external  border  of 
the  lachrymal  groove.  The  muscle  inclines  outwards  and  back- 
wards between  the  inferior  rectus  and  the  floor  of  the  orbit,  and 
ends  in  a  tendinous  expansion,  which  passes  between  the  ex- 
ternal rectus  and  the  globe  to  be  inserted  into  the  sclerotica,  at 
its  external  and  posterior  aspect. 

Besides  the  six  muscles  here  described  as  the  special  motors 

of  the  globe  of  the  eye,  two  others  are  found  within  the  orbit,  and 

^  have  been  already  described  with  the  muscles  of  the  eye-lids,  to 

which  they  belong,  viz.  the  levator  palpebrse  and  tensor  tarsi 

(sect.  848,  844). 

ActionB. — The  four  straight  muscles  are  attached  in  such  a  way  at 
opposite  points  of  the  circumference  of  the  globe  of  the  eye^  that^  when 
the  parts  are  viewed  together  in  their  natural  position^  the  muscles 
with  the  globe  represent- a  pyramid  whose  summit  is  at  the  optic  fi>- 
ramen  and  base  at  the  points  of  insertion.  Now^  as  these  points  are 
anterior  to  the  transverse  diameter  of  the  globe,  and  as  each  muscle, 
to  reach  its  insertion,  curves  over  the  convexity  of  the  eye,  it  will  be 
obvious  that  when  in  action  their  effect  must  be  to  turn  or  rotate  the 
globe,  so  that  the  cornea  will  be  directed  by  them  either  upwards  or 
downwards,  outwards  or  inwards,  as  their  names  severaUy  express. 
This  will  be  better  seen  if  a  needle  be  inserted  into  the  middle  of  the 
cornea,  and  each  muscle  be  pulled  by  holding  it  with  a  pair  of  forceps 
near  its  origin.  If  any  two  recti  act  together,  the  cornea  will  be 
turned  to  a  point  intermediate  between  those  to  which  they  direct  it 
separately.  Thus  the  superior  and  external  recti  acting  together  turn 
the  cornea  upwards  and  outwards,  the  inferior  and  internal  recti  down- 
wards and  inwards.    By  this  succession,  combination,  and  alternation 
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of  action^  the  recti  are  enabled  to  direct  the  eye  with  the  minuteit 
precision  to  erery  point  in  the  field  of  view.  Sir  E.  Home  attributed 
to  them  also  the  power  of  compressing  the  globe  so  as  to  lengthen  its 
antero-posterior  diameter^  thereby  becoming  the  principal  means  of  its 
adjustment  to  seeing  at  different  distances. 

What  is  the  action  of  the  obliqui  ?  They  were  at  one  time  sup- 
posed to  serve  as  antagonists  to  the  recti^  and  to  draw  forward  the 
globe  of  the  eye,  after  it  had  been  retracted  into  the  orbit  by  the  latter 
muscles.  This  cannot  be  the  case ;  for  they  exist  in  animals  in  which 
the  globe  cannot  be  retracted,  and  they  receive  no  increase  of  deve- 
lopement  in  those  which  possess  a  large  retractor  muscle  in  addition 
to  the  recti.  The  obliqui  perform  all  the  involimtary  and  revolving 
movements,  the  recti  all  those  which  are  governed  by  the  will.  When 
volition  is  suspended  in  sleep,  or  during  coma,  the  cornea  is  observed 
to  be  turned  upwards  under  the  upper  eye-lid ;  and  when  the  lid  de- 
scends, as  in  winking,  the  globes  revolve  upwards  at  the  same  time, 
and  for  a  special  purpose.  When  the  eye-lid  descends  like  a  curtain 
over  the  globe,  it  brings  down  any  extraneous  matters  which  may 
have  lodged  upon  it.  These  would  necessarily  be  collected  into  a 
line  across  the  centre  of  the  cornea  and  obstruct  vision ;  but  by  the 
revolving  motion,  the  cornea  is  carried  upwards  as  the  lid  descends, 
and  all  extraneous  matters  are  brushed  away. 

Muscles  of  the  Neck. 

87B.  The  muscles  of  the  neck  are  numerous,  and  at  first 
sight  appear  to  be  rather  complex  in  their  distribution.  They 
may  be  grouped  into  sets  as  follow : — 

1.  The  muscles  placed  along  the  side  of  the  neck  -^ 

being,  at  least  comparatively,  superficial,  viz.  the  C  Superficial 
platysma  myoides,  and  stemo-mastoideus         .    )       region, 

2.  Those  placed  obliquely-  at  the  upper  part  of  the  ) 

neck,  viz.  digastricus,  stylo-hyoideus,  stylo-glos-  >  Sub-maxil- 
sus,  stylo-pharyngeus  .        .        .        .      j  la^y  region. 

3.  Muscles  placed  towards  the  fore  part,  and  above  "N 

the  OS  hyoides,  viz.  mylo-hyoideus,   genio-hy-  r    Genio-hy- 

oideus,  hyo-glossus,   genio-hyo-glossus,  and  lin-  t    oidregion. 

gualis  ..•••.         .  J 

4.  The  muscles  placed  in  front,  lying  beneath  the  os  \ 

hyoides,  viz.  stemo-hyoideus,  stemo-thyroideus,  f  Stemo-hy" 
thyro-hyoideus,  crico-thyroideus,  and  omo-hy-  i  oidregion. 
oideuB J 

X  2 
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5.  Those  placed  deeply  at  the  side  and  front  of  the  \  interior 

vertebral  column^  viz.  scaleni^   reetus  lateralis^  f  ygrtebral 

rectus  anticus^    major  and  minor,  and  longus  I  region, 

colli  .         ....         •         *  / 

All  these  are  in  pairs  at  each  side. 

Dissection  of  the  Neck. — The  head  being  allowed  to  hang  over 
a  block  placed  behind  the  neck,  and  the  side  of  the  latter  being  turned 
forward,  we  may  proceed  to  examine  it  as  a  surgical  region.  In  this 
view  it  presents  itself  to  our  notice  as  a  quadrilateral  space,  bounded 
below  by  the  clavicle,  above  by  the  margin  of  the  jaw,  and  a  line 
continued  back  from  it  to  the  mastoid  process ;  before,  by  the  median 
line,  extended  from  the  chin  to  the  sternum,  and  behind,  by  another 
from  the  mastoid  process  to  near  the  external  end  of  the  clavicle. 

The  dissection  may  he  commenced  by  making  two  incisions  through 
the  skin,  corresponding  with  the  two  last-mentioned  lines.  Now, 
the  whole  space  is  divided  into  two  triangles  by  the  stemo-mastoid 
muscle,  which  runs  diagonally  through  its  area,  each  of  which  re- 
quires a  particular  examination;  for  in  the  upper  triangle,  whose 
base  corresponds  with  the  margin  of  the  jaw,  and  whose  apex  lies  at 
the  sternum,  is  lodged  the  carotid  artery ;  and  in  the  external  and 
inferior  space,  the  base  of  which  corresponds  with  the  clavicle,  the 
subclavian  artery  is  placed  in  the  situation  in  which  it  may  be  com- 
pressed or  tied.  When  proceeding  with  the  dissection,  an  incision 
may  be  made  through  the  skin  in  the  course  of  the  stemo-mastoid,  so 
that  the  angular  flaps  thus  marked  out  may  be  raised  and  reflected, 
one  upwards  over  the  face,  the  other  down  on  the  chest.  This  will 
expose  the  platysma  in  its  entire  extent ;  the  direction  of  its  fibres 
should  be  carefully  considered  in  reference  to  the  operation  of  opening 
the  jugular  vein.  If  the  point  of  the  lancet  be  directed  upwards  and 
forwards  in  the  course  of  its  fibres,  it  will  merely  make  a  fissure  be- 
tween them,  and  when  withdrawn  they  will  contract,  and  close  over 
the  wound  in  the  vein,  so  that  the  operation  is  rendered  ineffectual, 
and  probably  an  ecchymosis  will  be  produced.  But  if  it  be  directed 
upwards  and  outwards,  the  fibres  will  be  cut  across  and  retract,  so  as 
to  expose  the  vein  and  the  aperture  tnade  in  it. 

The  platysma  should  be  reflected  from  below  upwards  over  the 
face,  beginning  at  the  clavicle,  by  which  means,  particularly  if  the 
trapezius  be  turned  back,  the  cervical  fascia  will  be  fully  exposed. 
When  the  platysma  is  dissected  off  the  stemo-mastoid,  we  see  lying 
on  it  the  ascending  nerves  of  the  cervical  plexus,  and  passing  down- 
wards the  descending  set.     In  the  area  of  the  superior  triangular 


MUSCLES  OF   THE  NECK — DISSECTION.  309 

space  will  be  found  the  submaxillary  gland  and  digastric  muscle : 
and  lower  down  the  sheath  of  the  vessels,  enclosing  the  carotid  artery, 
jugular  vein,  and  Vagus  nerve.  On  the  sheath  the  descendens  noni 
lies,  and  behind  it  the  sympathetic  nerve. 

The  inferior  triangular  space  will  be  found  divided  into  two  parts 
by  the  omo-hyoideus  passing  across  it ;  the  upper  division  containing 
the  cervical  plexus,  the  lower  the  axillary  plexus  and  the  subclavian 
artery.  The  upper  belly  of  this  muscle  also  divides  the  superior  space 
by  passing  across  the  sheath  of  the  vessels ;  all  that  part  of  the  carotid 
below  it  being  deeply  seated  and  covered  by  muscles,  whilst  the  rest 
is  comparatively  superficial.  When  these  parts  have  been  examined, 
the  jaw  may  be  sawed  through,  both  at  the  symphysis  of  the  chin, 
and  at  the  margin  of  the  masseter  muscle,  the  mylo-hyoideus  having 
been  previously  detached  from  its  connexion  with  the  os  hyoides. 
These  being  removed,  the  side  of  the  tongue,  the  gustatory  nerve,  the 
sublingual  gland,  and  the  hypo-dossal  nerve,  are  brought  into  view, 
togethfr  A  thl  muscles. 

When  describing  the  fascia,  mention  has  been  made  of  the  fact, 
that  processes  pass  inwards,  investing  the  muscles  in  front  of  the  larynx; 
similar  lamellae  are  also  extended  to  the  cervical  glands.  Now,  en- 
largements of  the  latter  often  simulate  the  characters  of  aneurismal 
tumours  of  the  contiguous  artery,  so  that  their  diagnosis  is  difficult. 
The  facts,  however,  just  alluded  to,  will  go  some  way  to  clear  up  the 
difficulty;  for  if  the  patient  be  desired  to  make  an  effi)rt  as  if  to 
swallow,  the  larynx  will  ascend,  and  with  it  the  fascia,  by  reason  of 
their  connexion,  and  the  latter  will  at  the  same  time  draw  up  the 
tumour,  if  it  be  merely  glandular ;  when  the  effi)rt  ceases,  these  parts 
will  again  subside.     The  fascia  is  described  sect.  469,  470, 

r 

SUPERFICIAL  CERVICAL    REGION. 

Two  muscles  are  extended  beneath  the  skin,  along  the  side 
of  the  neck : — 

374.  m.  Platysma  myoides,  fig.  86, 19,  (cutaneus, — peaucier,) 
is  a  flat  thin  plane  of  muscular  fibres,  forming  a  fleshy  mem- 
brane, placed  immediately  beneath  the  skin  of  the  neck.  Its 
fibres,  which  are  pale  and  thin  in  their  entire  extent,  commence 
in  the  cellular  tissue,  covering  the  upper  part  of  the  deltoid  and 
pectoral  muscles,  and  thence  proceed  upwards  and  inwards  over 
the  clavicle,  and  upon  the  side  of  the  neck,  gradually  conyeiging 
to  the  muscle  of  the  opposite  side.  They  pass  over  the  margin 
of  the  inferior  maxillary  bone  ;  some  of  them  adhere  to  its  ex- 
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ternal  oblique  line,  becoming  blended  with  the  triangularis  oris, 
otherB  incline  inwards  and  mingle  with  those  of  the  opposite 
platysma  in  front  of  the  sympbyaia  of  the  jaw,  whilst  others  fiuv 
ther  back  are  prolonged  upon  the  side  of  the  cheek  as  ^  as  the 
angle  oF  the  mouth,  where  they  become  blended  with  the  mus- 
cles in  that  situation.  This  part  of  the  muscle,  from  its  effect 
on  the  mouth,  was  formerly  c^ed  ruorius  Santorini.  In  some 
subjects,  a  few  fibres  may  be  traced  higher  up  on  the  lace  to  the 
zygomatici  muscles,  or  even  to  the  margin  of  the  orbicularis 
palpebrarum.  The  platysma  is  covered  by  the  skin,  to  which  it 
is  connected  by  cellular  tissue,  usually  called  the  superficial 
iascin  of  the  neck.  It  covers  slightly  the  pectomlis  major,  its 
upper  or  clavicular  portion,  as  well  as  the  clavicular  part  of  the 
deltoid,  also  the  clavicle ;  higher  up  it  lies  upon  the  stemo- 
mastoid  muscle,  external  jugular  vein,  the  sheath  of  the  great 
cervical  vessels,  the  submaxillary  gland,  labial  artery,*the  body 
of  the  jaw-bone  and  side  of  the  cheek. 

876.   m.  Stemo-cleido-  Fig.  90. 

mastoideut,  fig.  90,  1,  ie  ^^ 

extended,  as  it  were,  dia- 
gonally across  the  side  of 
the  neck,  fixMn  the  top  of 
the  sternum  to  the  mastoid 
process  behind  the  ear ;  it 
is  thick  and  rounded  at  the 
middle,  so  as  to  be  at  all 
times  prominent,  particu- 
larly when  in  action,  but 
becomes  broader  and  thin- 
ner at  its  extremities.  It 
ariaea  from  the  top  of  the 
Etemum  and  inner  third  of 
the  clavicle,  the  attach- 
ment to  the  former  being  by  a  thick,  rounded  fesciculus,  com- 
posed of  tendinous  fibres  at  its  cutaneous  aspect,  the  rest  being 
fleehy.  The  clavicular  portion  is  fiat,  and  in  form  somewhat 
triangular ;  it  is  composed  of  fleshy  and  aponeurotic  fibres,  which 
pass  perpendicularly  upwards,  whilst  the  sternal  part  inclines 
backwards  as  it  ascends,  so  that  both  become  inseparably 
blended,  below  the  middle  of  the  neck,  into  a  thick  rounded 
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muscle,  which  is  finally  inserted  into  the  anterior  border  and  ex- 
ternal sur&ce  of  the  mastoid  process,  and  for  some  way  into  the 
rough  ridge  behind  it,  by  aponeurotic  fibres.  The  external 
sur&ce  of  the  muscle  is  covered  by  the  platysma  in  the  middle 
three-fifths  of  its  extent,  its  upper  and  lower  portions  being  left 
uncovered,  so  that  its  sternal  origin  and  its  insertion  are  covered 
only  by  the  fascia  and  skin  ;  part  of  the  parotid  gland  overlaps 
it  superiorly.  In  the  middle  it  is  crossed  by  the  external  jugu- 
lar vein,  and  by  the  ascending  superficial  branches  of  the  cervical 
plexus.  It  rests  on  part  of  the  stemo-hyoid  and  stemo-thyroid 
muscles,  crosses  the  omo-hyoid  muscle,  covers  the  cervical 
plexus  of  nerves  and  great  cervical  vessels  in  the  lower  part  of 
the  neck,  and  in  the  upper  part  the  digastricus  and  stylo-hyoi- 
deus  muscles,  and  spinal  accessory  nerve,  which  pierces  it.  The 
two  stemo-cleido-mastoidei  are  placed  closely  together  at  their 
sternal  attachment,  whilst  their  insertions  are  separated  by  the 
whole  breadth  of  the  basis  of  the  skull. 

Actions. — The  lower  part  of  the  platysma  can  exert  no  action  of 
much  importance  in  the  human  subject ;  it  may  be  considered  as  a 
rudiment  of  that  broad  fleshy  lamella  which  is  placed  beneath  the  skin 
in  the  lower  animals.  The  upper  part  of  the  muscle  may  assist  in 
depressing  the  angle  of  the  mouthy  and  when  its  action  is  general  the 
skin  of  the  neck  becomes  slightly  creased  or  wrinkled.  When  the  two 
stemo-mastoid  muscles  act  together,  they  bow  the  head  forwards ;  but 
if  one  acts  by  itself,  it  is  enabled,  by  the  obliquity  of  its  direction,  to 
turn  the  head,  and  therefore  the  chin,  to  the  opposite  side.  It  has 
been  said  that  this  muscle  can  draw  the  head  down  to  its  own  side, 
approximating  the  ear  to  the  shoulder.  But  to  effect  this,  its  action 
must  be  combined  with  that  of  some  other  muscle,  as  the  splenius ; 
for  then,  as  the  latter  arises  from  the  spinous  processes,  whilst  the 
former  comes  from  the  sternum,  both  converging  to  the  mastoid 
process,  the  head  may,  by  their  combined  effort,  be  drawn  down  to 
the  point  intermediate  between  their  attachments,  namely,  to  the 
shoulder. 

SUB-MAXILLARY   REGION. 

876.  m.  Digastricus^  fig.  90,  2,  2,  (biventer  maxillae,  mas- 
toido-mentalis,)  is  placed  in  a  curved  direction  across  the  upper 
part  of  the  neck,  a  little  below  the  margin  of  the  jaw-bone.  As 
its  name  implies,  it  consists  of  two  fleshy  bellies,  united  by  a 
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roanded  middle  tendon,  each  of  which  parts  has  a  separate  at- 
tachment. The  posterior  belly,  which  is  longer  than  the  anterior, 
arises  from  the  digastric  groove  in  the  temporal  bone  behind  the 
mastoid  process :  the  anterior  is  inserted  into  a  slight  depression 
at  the  inside  of  the  lower  border  of  the  jaw-bone,  close  to  its 
symphysis,  whilst  the  tendon  is  connected  with  the  side  of  the 
OS  hyoides  by  a  dense  fascia,  and  by  the  fleshy  fibres  of  the 
stylo-hyoideus  muscle,  3,  through  which  the  tendon  passes. 
The  posterior,  or  sub-mastoid  portion,  descends  inwards  and 
forwards,  gradually  tapering  until  it  ends  in  the  tendon ;  the 
anterior,  or  sub-mental  portion,  arising  from  the  tendon,  passes 
upwards  and  forwards,  gradually  widening  towards  its  insertion, 
where  it  is  in  contact  with  the  digastricus  of  the  opposite  side. 
Now,  as  the  side  of  the  os  hyoides  is  beneath  both  points  of 
attachment,  and  nearly  in  the  middle  between  them,  the  fleshy 
bellies,  where  they  end  in  the  tendon,  must  form  an  angle  with 
one  another,  which,  if  stretched,  the  whole  muscle  will  describe 
a  curve.  The  anterior  belly  lies  immediately  under  the  skin, 
and  rests  on  the  mylo-hyoideus  muscle,  being  in  close  contact 
with  its  fellow  of  the  opposite  side ;  the  posterior  is  covered  by 
the  stemo-mastoid,  and  crosses  both  carotid  arteries  and  the 
jugular  vein.  Its  upper  margin  bounds  the  sub-maxillary 
gland. 

377.  m.  Stylo-hyoideus^  ^g&,  90,  3;  91,  1,  lies  close  to  the 
posterior  belly  of  the  preceding  muscle,  being  a  little  behind 
and  beneath  it.  It  arises  from  the  middle  of  the  external  sur- 
face of  the  styloid  process  of  the  temporal  bone,  from  which  it 
inclines  downwards  and  forwards,  to  be  inserted  into  the  os 
hyoides  at  the  union  of  its  great  comu  with  the  body.  Its 
fibres  are  divided  into  two  fasciculi  near  its  insertion,  for  the 
transmission  of  the  tendon  of  the  digastricus.  Its  upper  part 
lies  deeply,  being  covered  by  the  stemo-mastoid  and  digastricus 
muscles,  and  by  part  of  the  parotid  gland :  the  middle  crosses 
the  carotid  arteries ;  the  insertion  is  comparatively  superficial. 

378.  m,  Stylo-glossus,  figs.  90,  4;  91,  2,  lies  higher  up, 
and  is  also  shorter  than  any  of  the  three  muscles  which  arise 
from  the  styloid  process.  Its  direction  is  forwards  and  a  little 
downwards,  so  that  it  becomes  nearly  horizontal.  It  arises  frona 
the  styloid  process  near  its  point,  and  from  the  stylo-maxillary 
ligament,  to  which  the  greater  number  of  its  fibres  are  attached 


STYLO-PHARYNGEUS.  3  IS 

by  a  thin  aponeurosis,  and  is  inserted  along  the  side  of  the 
tongue,  its  fibres  expanding  somewhat  as  they  become  blended 
with  its  substance;  they  overlay  those  of  the  hyo-glossus 
muscle. 

879.  m.  Stylo-pharyngeus^  figs.  90,  5 ;  91,  3,  is  larger  and 
longer  than  the  other  styloid  muscles,  and  also  more  deeply 
seated ;  it  extends  from  the  styloid  process  downwards,  along 
the  side  of  the  pharynx.  It  arises  from  the  inner  surface  of  the 
styloid  process,  near  its  root,  from  which  it  proceeds,  downwards 
and  inwards,  to  the  side  of  the  pharynx,  where  it  passes  under 
cover  of  the  middle  constrictor  muscle,  with  which  its  fibres 
contract  some  connexion,  but  are  finally  prolonged  to  the  pos- 
terior border  of  the  thyroid  cartilage,  into  which  they  are  in- 
serted. The  external  surface  of  the  muscle  is,  in  the  upper  part 
of  its  extent,  in  contact  with  the  styloid  process  and  stylo- 
hyoideus  muscle  and  external  carotid  artery ;  in  the  lower,  with 
the  middle  constrictor  of  the  pharynx ;  the  internal  rests  on  the 
internal  carotid  artery  and  jugular  vein  ;  but,  in  the  lower  part 
of  its  extent,  it  is  in  contact  with  the  mucous  membrane  of  the 
pharynx. 

Actions, — The  stylo-hyoidei  and  stylo-pharyngel  conspire  in  elevat- 
ing the  base  of  the  tongue  and  the  bag  of  the  pharynx  at  the  moment 
when  deglutition  is  taking  place^  the  latter  pair  of  muscles  tending  at 
the  same  time  to  widen  the  pharynx.  The  peculiar  mechanism  of 
the  digastric  muscles  enables  them  to  contribute  to  the  elevation  of 
the  OS  hyoides  also ;  for  when  the  two  fleshy  parts  contract  together 
they  come  nearly  into  a  straight  line,  and  thereby  draw  up  the  bone 
just  named,  by  means  of  the  connexion  of  the  middle  tendon  of  the 
muscle  with  its  comu.  As  a  preparatory  measure,  the  mouth  must 
be  closed,  and  the  lower  jaw  fixed,  which  is  one  of  the  first  steps  in 
the  process  of  deglutition.  If  the  os  hyoides  be  kept  down  by  the 
stemo-hyoideus,  the  anterior  belly  of  the  digastricus  will  serve  to  de- 
press the  lower  jaw.  The  stylo-glossi  muscles  retract  the  tongue ; 
they  also  act  on  its  margins,  and  elevate  them ;  if  the  genio-hyo-glossi 
fig.-91,  7,  come  into  action  at  the  same  time,  and  draw  down  its  raphi,  or 
middle  line,  its  upper  surface  will  be  converted  into  a  groove,  fitted  to 
convey  from  before  backwards  to  the  fauces  any  substance  required  to 
be  swallowed. 
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GENIO-HYOID  REGION. 


380.  m.  Mylo-hyoideus^  fig.  90,  6,  is  a  fiat,  triangular  muficle, 
placed  immediately  behind  the  anterior  belly  of  the  digastricus, 
and  extended  from  the  inside  of  the  maxilla  inferior  to  the  os 
hyoides ;  its  base,  or  broader  part,  being  above,  the  apex  being 
below.  It  arises  from  the  mylo-hyoid  ridge,  along  the  inner 
sui&ce  of  the  lower  jaw.  The  posterior  fibres  incline  obliquely 
forwards  as  they  descend  to  be  inserted  into  the  body  of  the  os 
hyoides ;  the  rest  proceed,  with  different  degrees  of  obliquity, 
to  join  at  an  angle  with  those  of  the  corresponding  muscle, 
forming,  with  them,  a  sort  of  raphe  along  the  middle  line,  from 
the  sjrmphysis  of  the  jaw  to  the  os  hyoides.  The  external  sur- 
face of  the  mylo-hyoideus  (which  in  the  erect  position  of  the 
head  is  inferior)  is  covered  by  the  digastricus  and  sub-maxillary 
gland;  the  internal,  which  looks  upwards  and  inwards  to  the 
mouth,  conceals  the  genio-hyoideus  and  part  of  the  hyo-glossus 
and  stylo-glossus,  and  also  the  gustatory  nerve ;  its  posterior 
border  alone  is  free  and  unattached,  and  behind  it  the  duct  of 
the  sub-maxillary  gland  turns  in  its  passage  to  the  mouth. 

The  two  muscles  of  this  name,  by  their  junction  in  front,  and 
by  the  inclination  of  the  plane  which  they  form,  support  the 
mucous  membrane  of  the  mouth  and  the  tongue,  constituting  a 
muscular  fioor  for  that  cavity. 

381.  m.  Genio-hyoideus^  fig.  90,  7 ;  fig.  91,  6,  is  a  narrow, 
rounded  muscle,  concealed  by  the  preceding,  and  lying  close  to 
the  median  line.  It  arises  from  the  inside  of  the  symphysis  of 
the  chin  (its  inferior  sub-mental  tubercle),  and  thence  descends 
(separated  from  the  corresponding  muscle  only  by  a  nairow 
cellular  interval),  to  be  inserted  into  the  body  of  the  os  hyoides. 
This  pair  of  muscles  lies  between  the  mylo-hyoideus  and  the 
lower  or  free  border  of  the  genio-hyo-glossus. 

382.  m.  Hyo-glossus^  fig*  90.  8,  is  a  flat,  thin  band  of  mus- 
cular fibres,  extended  upwards  upon  the  side  of  the  tongue  from 
the  lateral  portion  of  the  os  hyoides.  It  arises  from  the  great 
comu  of  the  os  hyoides  its  whole  length,  and  from  part  of  the 
body  of  that  bone.  From  this  the  muscular  fibres  incline  up- 
wards and  outwards,  to  be  inserted  into  the  side  of  the  tongue, 
where  they  expand,  becoming  blended  with  its  substance :  the 
direction  of  this  muscle  is  almost  vertically  upwards,  and  that  of 
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the  Btjlo-glossuB  horizontally  forwards,  so  that  they  decussate 
upon  the  side  of  the  tongue. 

883.  m.  Genio-hyo-glossus,  fig.  '^'S-  »'■ 

91,  7,  is  Bo  called  from  ite  triple 
connexion  vitli  the  chin,  os  hyo- 
ides,  and  tongue.  The  muscle 
fbnoB  a  flat,  triangular  plane  of 
fleshy  fibres,  placed  vertically  in 
the  median  line,  the  apex  of  the 
triangle  being  represented  by  its 
origin  from  the  inside  of  the 
symphysis  of  the  lower  jaw,  the 
Imse  by  its  insertion  along  the 
whole  length  of  the  tongue  from  its 
point  to  its  root,  for  the  fibres  spread,  out  radiating  like  the  ribs 
of  a  &n ;  one  of  the  sides  (the  lower  one)  corresponds  with  the 
border  which  extends  from  the  symphysis  to  the  os  hyoides,  the 
other  (upper  and  anterior)  with  the  {reenum  linguae.  Its  inner 
snriace  is  in  contact  with  the  corresponding  muscle,  the  external 
being  covered  by  those  last  described.  It  arises,  by  a  short, 
pointed  tendon,  from  the  superior  sub-mental  tubercle  on  the 
inside  of  the  symphysis  of  the  chin.  To  this  the  fleshy  fibres 
succeed  and  diverge  from  one  another,  the  inferior  ones  passing 
down  to  the  os  hyoides,  the  anterior  forwards  to  the  tip  of  the 
tongue,  and  all  the  rest  proceeding  with  difierent  degrees  of 
obliquity  to  the  under  sor&ce  of  the  tongue,  with  which  they 
are  blended  in  its  entire  length  from  base  to  apex.  The  internal 
surfiice  of  the  muscle  is  in  contact  with  that  of  its  fellow,  from 
which  it  is  at  first  separated  slightly  by  some  cellular  tissue,  but 
both  become  closely  adherent  towards  their  termination.  The 
external  sui&ce  is  in  contact  with  the  lingualiB,  hyo-glossns  and 
stylo-gloBSus,  the  sub-lingual  gland,  and  lingual  artery. 

881.  m.  Lingualis,  fig.  90,  9,  is  a  thin,  narrow  band  of  fleshy 
fibres,  extended  along  the  under  surface  of  the  tongue  in  its  en- 
tire length.  It  lies  close  to  the  outer  side  of  the  genio-hyo- 
glossus,  between  it  and  the  hyo-glossus ;  one  extremity  of  its 
fibres  is  connected  to  the  os  hyoides,  and  the  other  prolonged  to 
the  tip  of  the  tongue,  being  blended  inseparably  with  it^  sub- 
stance. 

.4c(ion«.— The  muscles  that  pass  from  the  jaw-bone  to  the  os  hyo- 
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ides  are  ordinarily  employed  in  elevating  the  latter^  and  with  it  the 
base  of  the  tongue^  more  particularly  in  deglutition.  The  genio-hyo- 
glossij  by  means  of  their  posterior  and  inferior  fibres^  can  draw  up  the 
OS  hyoides^  at  the  same  time  bringing  it  and  the  base  of  the  tongue 
forwards^  so  as  to  make  its  apex  protrude  beyond  the  mouth.  The 
anterior  fibres  will^  subsequently,  act  in  retracting  the  tongue  within 
the  mouth.  The  mylo-hyoidei  may  be  compared  to  a  movable  floor  or 
bed,  which  closes  in  the  inferior  and  anterior  part  of  the  mouth,  at  the 
same  time  serving  to  sustain  the  body  of  the  tongue.  The  linguales 
resemble  retractor  muscles :  they  shorten  the  tongue,  and  draw  its  apex 
downwards,  so  as  to  make  its  dorsum  convex. 

STERNO-HYOID  REGION. 

885.  m.  Sterno-hyoideusy  fig.  90,  10,  lies  at  the  fore  part  of 
the  neck,  close  to  the  middle  line,  and  immediately  beneath  the 
skin  and  fascia,  being  extended  from  the  thoracic  surface  of  the 
sternum  to  the  os  hyoides.  It  arises  from  the  first  bone  of  the 
sternum  (its  thoracic  surface),  from  the  posterior  clavicular 
ligament,  and  from  the  cartilage  of  the  first  rib.  It  forms  a  fiat, 
narrow  band  of  muscular  fibres,  which  ascends,  nearly  in  contact 
with  its  fellow  or  corresponding  muscle,  to  be  inserted  into  the 
lower  border  of  the  body  of  the  os  hyoides.  It  is  concealed  be- 
low by  the  sternum  and  stemo-mastoid,  higher  up  it  is  concealed 
only  by  the  skin  and  fascia.  It  lies  on  the  stemo-thyroideus 
muscle,  which  it  partly  conceals  ;  its  inner  border  is  in  contact 
with  that  of  the  corresponding  muscle,  and  the  outer  one  with 
the  superior  part  of  the  omo-hyoideus. 

886.  m.  Sterno-thj/roideus^  fig.  90,  11,  broader  and  shorter 
than  the  preceding,  behind  which  it  lies,  arises  from  the  thoracic 
surface  of  the  first  bone  of  the  sternum,  lower  down  than  the 
sterao-hyoideus,  from  which  it  ascends,  diverging  a  little  fix)m 
the  corresponding  muscle,  to  be  inserted  into  the  oblique  line  on 
the  side  of  the  ala  of  the  thyroid  cartilage.  The  greater  part  of 
its  anterior  surface  is  concealed  by  the  sternum  and  the  preced- 
ing muscle,  as  well  as  by  the  stemo-mastoid  ;  the  posterior  rests 
on  the  vena  innominata,  the  lower  part  of  the  common  carotid 
artery,  the  trachea,  and  the  thyroid  gland. 

887.  m.  ThyrO'hyoideus,  fig.  90,  12 ;  fig.  98,  8,  appears 
like  a  continuation  of  the  preceding  muscle,  as  it  arises  from  the 
oblique  line  on   the  side  of  the  thyroid  cartilage,  and  thence 
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passes  up  to  be  inserted  into  the  lower  border  of  the  great  comu 
of  the  OS  hyoides.  It  is  concealed  by  the  stemo-hyoid  and  omo- 
hyoid muscles,  and  rests  on  the  ala  of  the  thyroid  cartilage,  and 
on  the  thyro-hyoid  membrane. 

388.  m.  Crico-thyroideus^  fig.  93,  9,  is  a  remarkably  short 
muscle,  placed  below  the  preceding,  and,  as  its  name  implies, 
is  attached  to  the  cricoid  and  thyroid  cartilages  ;  its  direction 
being  obliquely  upwards  and  outwards,  diverging  from  its  fellow 
of  the  opposite  side.  By  this  arrangement  the  crico-thyroid 
membrane  is  left  uncovered,  except  by  the  skin  and  fascia,  where 
it  is  to  be  punctured'  in  the  operation  of  laryngotomy.  This 
muscle  is  concealed  by  the  stemo-hyoideus  and  sterno-thyroi- 
deus. 

389.  wi.  OmO'hyoideus,  fig.  90,  13,  (scapulo-hyoideus,)  is  in 
structure  a  digastric  muscle,  as  it  consists  of  two  bellies,  united 
at  an  angle.     One  of  these  (the  upper  and  inner  one)  lies  close 
to  the  external  border  of  the  sterno-hyoideus  muscle,  and  is 
covered  only  by  the  platysma  and  fascia ;  the  other  is  deeply 
seated,  being  concealed,  in  the  greater  part  of  its  extent,  by  the 
clavicle  and  stemo-mastoid.     It  arises  from  the  upper  border  of 
the  scapula,  near  the  supra-scapular  notch,  and  from  the  ligament 
which  crosses  it.     From  thence  the  muscle,  forming  a  narrow^ 
flat  fasciculus,  inclines  forwards  across  the  root  of  the  neck, 
where  it  suddenly  changes  its  direction,  ascending  almost  verti- 
cally, to  be  inserted  into  the  lower  border  of  the  os  hyoides,  at 
the  union  of  its  body  and  comu.     The  two  parts  of  the  muscle 
here  described  form  an  angle,  where  they  lie  behind  the  sterno- 
mastoid,  and  are  connected  to  each  other  by  a  tendon,  which 
varies  much  in  length  and  form  in  different  subjects.     The  ten- 
don is  enclosed  within  two  lamellae  of  the  deep  cervical  fascia, 
which,  after  forming  a  sort  of  sheath  for  it,  are  prolonged  down 
and  become  attached  to  the  cartilage  of  the  first  rib.     It  is  by 
this  mode  of  connexion  that  the  angular  position  of  the  muscle 
is  maintained. 

Actions, — All  the  individuals  of  this  group  of  muscles  take  their 
fixed  point  below,  and  therefore  conspire  in  being  depressors  of  the 
larynx  and  os  hyoides,  for  they  draw  down  these  parts  as  deglutition  is 
being  performed.  As  a  preparatory  measm-e  to  swallowing,  the  pha- 
rynx is  drawn  up,  so  also  is  the  os  hyoides ;  and,  moreover,  as  a 
means  of  security^  the  larynx  at  the  same  moment  is  made  to  ascend. 
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BO  OS  to  be  bron^t  under  cover  of  the  epiglottis.  After  the  ascent  has 
been  effected,  tiie  parts  do  not  return  to  their  original  position  by  the 
mere  relaxation  of  the  elevatois ;  they  are  dnvm  down  by  the  action 
of  the  five  muscles  just  described.  The  thyio-hyoideus  is  the  only  one  i^ 
them  that  can  act  aa  an  elevator ;  for  when  the  os  hyoides  ascends, 
this  muscle  can  draw  upwards  the  thyroid  cartilage  with  it. 

VERTEBaAL   REGION   (LATERAL). 

390.  m.  Scalenus  anticus,  fig.  90,  14;  fig.  92,  1,  lies  deeply 
at  the  side  of  the  neck,  behind 

and  beneath  the  Btemo-maa-  ^*  ^ 

told  muscle.     It  arises  by  a  „-  ^ 

flat,  narrow  tendon,  from  the 
inner  border  and  anterior  bup- 
&ce  of  tie  first  rib,  from  which 
its  fleshy  fibres  ascend  verti- 
cally, to  be  inserted  into  the 
anterior  tubercles  of  fi>ur  cer- 
vical vertebrae,  from  the  third 
to  the  sixth  inclusive.  The 
lower  part  of  tbe  muscle  sepa- 
rates the  subclavian  artery 
and  vein.  It  is  overlapped 
by  the  stemo-mastoid  muscle 
(a  small  part  only  projecting 
behind  its  outer  border),  and 
crossed  by  the  oroo-hyoideus,  with  which  and  the  clavicle  it 
bounds  an  angular  interval,  in  the  area  of  which  lie  the  subcla- 
vian artery  and  commencement  of  the  axillary  plexus  of  nerves. 

391.  m.  Scalmm  posticus,  fig.  90,  Ifi  ;  fig.  9S,  %  is  lai^r 
and  longer  than  the  preceding  muscle,  from  which  it  is  separated 
below  by  the  subclavian  artery,  and  above  by  the  cervical 
nerves,  as  they  issue  from  the  inter-vertcbral  foramina.  It 
arises  from  the  first  rib,  about  an  inch  behind  the  other  muscle 
of  the  same  name,  and  also  froia  the  second  near  its  tubercle. 
The  fleshy  fibres  ascend  along  the  side  of  the  vertebral  column, 
and  are  inserted,  by  tendinous  processes,  into  the  posterior 
tubercles  of  all  the  cervical  vertebrae  except  the  first.  The  two 
origins  of  the  scalenus  posticus  are  separated  at  first  by  a  cellular 
interval,  which  has  given  occasion  to  the  division  of  the  muscie 
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into  two  parts,  the  larger  one  being,  from  its  situation,  named 
scalenus  medius^  the  smaller  the  scalenus  posticus. 

Actions. — These  muscles  draw  down  the  transverse  processes  of  the 
cervical  yertebree^  and  thereby  bend  that  part  of  the  spinal  column  to 
one  side.  The  inter-transversales^  8^  and  rectus  lateralis^  5,  of  each  side 
act  in  the  same  way^  all  conspiring  to  incline  the  head  as  well  as  the 
yertebrse  laterally.  This  movement  may  be  alternated  by  bringing  the 
opposite  muscles  into  action.  If  both  act  together^  the  head  and  spine 
will  be  maintained  erect.  When  the  scaleni  take  their  fixed  points 
above^  they  draw  on  the  first  ribs,  rendering  them  fixed,  as  a  prepa- 
ratory step  to  making  a  forcible  inspiration. 

VERTEBRAL    REGION    (ANTERIOR). 

This  includes  the  muscles  placed  in  front  of  the  spine  upon 
the  cervical  and  upper  dorsal  vertebrae ;  viz.  the  rectus  capitis 
anticus  major  and  minor,  with  the  longus  colli. 

89^.  m.  Rectus  capitis  anticus  major,  fig.  92,  8,  appears 
like  a  continuation  of  the  scalenus  anticus,  being  prolonged  up- 
wards from  the  points  at  which  it  ceases.  This  muscle  arises 
from  the  anterior  tubercles  of  the  transverse  processes  of  four 
cervical  vertebrse  (from  the  third  to  the  sixth  inclusive)  by  so 
many  tendinous  processes.  It  ascends,  converging  somewhat  to 
the  corresponding  muscle,  and  is  inserted  into  the  basilar  process 
of  the  occipital  bone,  in  front  of  the  foramen  magnum.  It  is 
tendinous  and  fleshy  in  its  structure ;  its  anterior  surface  sup- 
ports the  pharynx,  the  sympathetic  nerve,  and  the  great  cervical 
vessels,  viz.  the  carotid  artery,  the  jugular  vein,  and  the  vagus 
nerve,  or  rather  the  sheath  which  encloses  these.  Its  posterior 
surface  overlays  part  of  the  longus  colli,  and  the  rectus  anticus 
minor,  also  the  articulation  of  the  second  with  the  first  vertebra 
and  of  the  latter  with  the  occipital  bone. 

898.  m.  Rectus  capitis  anticus  minor,  fig.  92,  4,  is  a  short, 
narrow  muscle,  lying  behind  the  superior  part  of  the  preceding. 
It  arises  from  the  fore  part  of  the  lateral  mass  of  the  atlas  and 
a  little  from  the  root  of  its  transverse  process,  and  is  inserted 
into  the  basilar  process,  between  the  margin  of  the  foramen  mag- 
num and  the  preceding  muscle,  but  a  little  farther  out  than  the 
latter. 

894.  m.  Rectus  lateralis,  fig.  92,  5,  is  a  short  flat  muscle 
placed  between  the  transverse  process  of  the  atlas  and  the  occipital 
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bone.  It  arises  from  the  upper  surface  of  the  transverse  process 
of  the  atlas,  and  is  inserted  into  the  rough  ridge^  external  to  the 
condyloid  process  of  the  occipital  bone.  It  completes  the  series 
Qf  the  inter- transversales  muscles,  8;  its  anterior. surface  supports 
the  internal  jugular  vein  at  its  exit  from  the  skull,  and  the  pos- 
terior is  in  relation  with  the  vertebral  artery. 

395.  m.  Longus  colli  rests  on  the  fore  part  of  the  spinal 
column,  from  the  atlas  to  the  third  dorsal  vertebra.     It  is  nar- 
rowed and  pointed  at  its  extremities,  but  becomes  wider  along 
its  middle  part ;   it  is  compressed  throughout,  and  appears  to 
consist  of  two  portions,  differing  in  length  and  in  the  direction  of 
their  fibres.     One  of  these,  fig.  92,  6,  superior  and  external  to 
the  other,  arises^  by  a  narrow,  tendinous  process,  from  the  an- 
terior tubercle  of  the  atlas,  &om  which  its  fibres  descend  ob- 
liquely outwards,  to  be  inserted  into  the  fore  part  of  the  trans- 
verse processes  of  the  third,  fourth,  and  fifth  cervical  vertebrae. 
The  other  part  of  the  muscle  commences  at  the  depression  in 
the  body  of  the  axis  ;  its  fibres  also  arise  from  the  bodies  of  the 
third  and  fourth  cervical  vertebrae^  and  from  the  transverse  pro- 
cesses of  the  fourth  and  fifth.     The  tendinous  and  fleshy  fibres, 
7,  derived  from  these  attachments  pass  vertically  downwards,  to 
be  inserted  into  the  bodies  of  the  three  lower  cervical  vertebrae 
and  the  three  upper  dorsal.     The  two  muscles  of  this  name  are 
smooth  and  compressed  at  their  anterior  aspect.     They  consist 
of  tendinous  and  fleshy  fibres  ;   the  former  occupy  the  anterior 
surface,  particularly  at  the  extremities ;  some   are  also   deep- 
seated  ;  and  the  fleshy  fibres,  which  are  in  general  short,  are 
placed  obliquely  between  them.     They  support  the  pharynx,  the 
oesophagus,  the  sympathetic  nerves,  the  carotid  arteries,  and  the 
eighth  pair  of  nerves. 

Actions. — The  anterior  recti  muscles  are  the  natural  antagonists  of 
those  placed  at  the  back  of  the  neck.  They  restore  the  head  to  its 
natural  position  when  it  has  been  drawn  backwards  by  the  posterior 
muscles,  and,  continuing  their  effort,  bow  it  slightly  forwards.  Be- 
neath the  base  of  the  skull,  and  at  opposite  points,  we  find  short 
and  straight  muscles,  two  in  front  (recti  antici),  two  behind  (rectus 
posticus,  major  and  minor),  one  on  each  side  (rectus  lateralis),  which 
are  the  direct  agents  in  the  restricted  motions  that  take  place  between 
the  head  and  the  first  vertebra.  The  horizontal  movement  of  the  head 
is  effected  by  the  obliqui,  particularly  by  the  infmor  one.   It  is  obvious. 
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that  if  it  acted  by  itself,  the  first  vertebra  only  would  be  rotated  on 
the  second,  the  head  remaining  unmoved ;  but  the  recti  minores  and 
the  superior  oblique  muscle  conspire  to  fix  the  skull  on  the  first  vertebra, 
and  thereby  communicate  to  it  any  movement  impressed  on  the  latter 
by  the  inferior  oblique  muscle. 

PHARYNGEAL    REGION. 

396.  We  have  here  the  following  muscles  forming  a  hollow 
bag,  the  pharynx  ;  viz.  constrictor  superior,  constrictor  medius, 
constrictor  inferior,  together  with  the  stylo-pharyngeus  and 
palato-pharyngeus . 

Dissection, — After  having  examined  the  sides  and  fore  part  of  the 
neck,  when  you  are  about  to  dissect  the  pharynx,  larynx,  and  soft 
palate,  proceed  as  follows: — Cut  across  the  trachea  and  oesophagus  a 
little  above  the  sternum,  and  draw  both  together  forwards.  There 
then  can  be  no  difficulty  in  detaching  the  pharynx  from  the  muscles  in 
front  of  the  vertebral  column,  as  they  are  merely  connected  by  loose 
cellular  tissue.  When  this  is  done,  a  piece  of  cloth  should  be  carried 
deeply  to  the  base  of  the  skull,  and  drawn  across  the  pharynx,  to 
serve  as  a  retractor  whilst  the  saw  is  being  used.  The  edge  of  the  saw 
should,  in  the  next  place,  be  applied  behind  the  styloid  processes,  so 
as  to  cut  through  the  base  of  the  skull,  from  below  upwards,  thereby 
detaching  the  face,  with  the  pharynx  and  larynx  all  pendent  fix)m  be- 
neath it.  The  pharynx  should  be  stuffed,  to  render  its  muscles  tense. 
When  its  exterior  is  sufficiently  examined,  a  longitudinal  slit  made 
along  the  middle  line  posteriorly,  will  expose  its  cavity,  and  that  of 
the  mouth  and  larynx. 

397.  The  pharynx  is  a  musculo-membranous  tube,  extended 
from  the  centre  of  the  base  of  the  skull  to  the  oesophagus,  with 
which  it  is  continuous.  It  lies  behind  the  nasal  fossae,  the  soft 
palate,  the  isthmus  of  the  fauces,  and  the  larynx,  which  open 
into  it, — ^before  the  vertebral  column,  and  between  the  great 
vessels  of  the  neck.  The  posterior  and  lateral  parts  of  the 
pharynx  are  loosely  connected  to  the  adjacent  structures  by  cel- 
lular tissue,  but  anteriorly  it  presents  the  several  apertures  that 
lead  into  the  nose,  mouth,  and  larynx.  Its  structure  is  made 
up,  externally,  of  muscular  fibres,  (disposed  in  a  very  peculiar 
way,  being  formed  into  three  lamellae  on  each  side,  partially 
overlapping  one  another,)  and,  internally,  of  mucous  membrane, 
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prolonged  from  tlie  month  md  irnes.     These  kjen  of  mnsde 
are  called  Ibe  constrictotB  of  the  pharynx. 

398.  m.    Constrictor  inferior,  fig.  93,   10,  arises  from  the 
external  anrface  of  the  ciicoid  carti- 
lage, and  from  the  oblique  ridge  on  Rg.93. 
the  side  of  the  great  aU  of  the  thy- 
roid.    From   these  attachments   the              ...         \ 
fibres  curve  backwards  and  inwards,      '-'- 
converging  to  those  of  the  correspond- 
ing muscle  of  the  opposite  side,  with 
which   they  unite   along   the  middle 
line.     The  direction  of  the  inferior 
fibres   is    horizontal,    concealing  and 
overlapping  the  commencement  of  the 
ccsophagus;  the  rest  ascend  with  in- 
creasing degrees  of  obliquity,  and  over- 
lop  the  lower  part  of  the  middle  constrictor. 

899.  m.  Comtrictormedius,  fig.  93,  11,  is  smaller  than  the 
preceding  :  it  ari»eg  from  the  side  of  the  great  comu  of  the  os 
hyoidoB,  also  from  its  lesser  comu,  and  the  stylo-hyoid  liga- 
ment. From  these  points  of  attachment  the  fibres  proceed 
backwards,  diverging  from  one  another,  and  are  blended  with 
those  of  the  corresponding  muscle  along  the  middle  line.  The 
lower  fibres  incline  downwards,  being  concealed  by  the  inferior 
tnusclo ;  the  middle  run  transversely ;  the  rest  ascend,  overlap 
the  superior  constrictor,  and  are  prolonged,  by  a  narrow  slip  of 
white  fibres,  to  the  basilar  process  of  the  occipital  bone. 

400.  m.  Constrictor  superior^  fig.  93,  l2,  is  attached  slightly 
to  tho  side  of  tbo  tongue,  and  to  the  extremity  of  the  mylo- 
hyoid ridge,  also  to  the  pterygo-masillary  ligament,  S,  and  the 
lower  third  of  tlie  internal  pterygoid  lamella.  From  these  dif- 
foi«nt  points  tho  fibres  of  the  muscle  curve  backwards,  becoming 
blended  with  those  of  the  corresponding  muscle  along  the  middle 
line,  and  ate  also  prolonged,  by  means  of  the  posterior  aponen- 
loais,  to  the  builar  process  of  the  occipital  bone.  Thus,  by 
the  peculiar  mode  of  attachment  of  these  muscles,  the  bag  of 
the  pharynx  is  completed  on  the  aides  and  postai<aly,  trad  left 
open  in  front ;  and  by  the  connexion  of  the  upper  constaiotot 
irith  the  pterygo-mazillaty  ligirooit,  and  of  the  latter  with  the 
buccinator,  a  cwtUnuous  smooth  surftce  is  established  from  the 


CONSTRICTOR   SUPERIOR.  823 

commissure  of  the  lips  along  the  side  of  the  mouth  and  fauces. 
Besides  these,  we  find  at  each  side,  in  the  pharynx,  two  other 
muscular  fasciculi,  one  being  derived  from  the  stylo-pharjm- 
geus,  5,  which  is  insinuated  between  the  adjacent  borders  of  the 
superior  and  middle  constrictor,  and  which  has  been  already 
described.  (Sect.  879.)  The  other  lies  more  internally,  being 
the  palato-pharyngeus,  which  shall  be  described  with  the  mus- 
cles of  the  palate.  (Sect.  406.)  It  may  be  observed,  that  as 
the  lateral  attachment  of  the  superior  constrictor  is  no  higher 
than  to  about  a  third  of  the  internal  pterygoid  plate,  whilst  the 
insertion  is  into  the  basilar  process,  the  fibres  of  the  muscle,  as 
they  pass  between  these  points,  leave  a  small  interval,  in  which 
the  mucous  membrane  is  uncovered. 

Actions. — The  pharynx  is  drawn  up  when  deglutition  is  about  to 
be  performed^  and  at  the  same  time  dilated  in  opposite  directions.  It 
is  widened  firom  side  to  side  by  the  stylo-pharyngei,  which  are  far- 
ther removed  from  one  another  at  then:  origin  than  at  their  insertion^ 
and  can  thereby  draw  outwards  the  sides  of  the  cavity ;  and  as  the  os 
hyoides  and  larynx  are  carried  forwards  in  their  ascent^  the  breadth 
of  the  pharynx  from  before  backwards  is  also  increased^  inasmuch 
as  its  fore  part  is  drawn  in  the  same  direction^  by  reason  of  its  con- 
nexion with  the  larynx.  When  the  morsel  of  food  is  propelled  into 
the  pharynx^  the  elevator  muscles  relax^  the  bag  descends^  and  then 
the  fibres  of  its  own  muscular  wall  begin  to  contract^  and  force  the 
mass  down  into  the  oesophagus. 

When  we  contrast  the  structure  of  the  phar3rnx  with  that  of  the 
oesophagus^  comparing  the  complex  arrangement  observable  in  the 
one  with  the  simplicity  of  the  other,  we  see  abundant  evidence  of  its 
being  intended  for  something  more  than  a  mere  recipient  and  propel- 
lent of  such  matters  as  are  to  be  conveyed  to  the  stomach.  It  exerts 
an  important  influence  in  the  modulation  of  the  voice,  being  brought 
into  action  in  the  production  of  its  higher  tones. 

The  description  of  the  muscular  structure  of  the  pharynx  may  be 
given  briefly  as  follows;  it  may  be  considered  as  a  single  muscle, 
consisting  of  two  symmetrical  halves,  united  by  a  raph^  posteriorly 
along  the  middle  line,  the  union  extending  from  the  basilar  process  to 
the  oesophagus.  The  superior  fibres  curve  downwards  and  outwards, 
to  be  fixed  to  the  lower  third  of  the  internal  pterygoid  plate,  to  the 
pterygo-maxillary  ligament  and  to  the  mylo-hyoid  ridge  and  side  of 
the  tongue ;  the  middle  set  of  fibres,  broad,  and  expanded  posteriorly 
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at  the  line  of  junction.,  converge  as  they  proceed  forwards  to  be  at- 
tached to  the  comu  of  the  os  hyoides  and  the  stylo-hyoid  ligament, 
and  are  so  disposed^  that  part  is  concealed  by  the  succeeding  set^ 
whilst  others  overlap  the  preceding  muscle.  The  lower  fibres  proceed 
forwards  in  the  same  way>  to  be  attached  to  the  side  of  the  cricoid  and 
thyroid  cartilages.  The  tube  is  thus  shown  to  be  complete  posteriorly 
and  at  the  sides^  being  open  in  fronts  where  it  communicates  with  the 
nose,  mouth,  and  larynx. 

When  the  pharynx  is  slit  open,  we  expose  ihfi  cavities  just  men- 
tioned, and  the  apertures  which  lead  into  them,  as  well  as  the  orifices 
of  the  Eustachian  tubes. 

PALATAL  REGION. 

401.  The  soft  or  pendulous  palate  (velum  pendulum  palati) 
forms  a  pa^ial  and  movable  curtain  between  the  mouth  and  the 
pharjmx.  Its  upper  border  is  straight,  and  attaclied  to  the  pos- 
terior margin  of  the  palate  bones ;  the  lower  presents,  when 
viewed  from  before,  a  curved  or  arched  border  at  each  side,  and 
in  the  middle  a  conical  depending  process,  called  the  uvula. 
From  this,  as  from  a  common  point  of  departure,  two  curved 
lines  will  be  observed  to  extend,  one  at  each  side,  and  proceed 
downwards  and  forwards,  to  the  side  of  the  tongue.  These  cor- 
respond with  the  lower  or  free  border  of  the  palate,  and  mark 
the  limits  of  the  cavities  of  the  mouth  and  pharynx,  for  they 
represent  a  narrowed  or  constricted  line  between  them,  which  is 
termed  the  isthmus  of  the  fauces.  Farther  back  is  another  pair 
of  curved  lines,  one  at  each  side,  which  also  commence  at  the 
uvula,  and  extend  downwards  and  backwards  along  the  sides  of 
the  pharynx.  They  diverge  from  the  preceding  curved  lines  so 
as  to  leave  between  them  an  angular  interval,  in  which  is  lodged 
the  tonsil  or  amygdala.  The  curved  lines  here  described  are 
usually  called  the  arches  of  the  palate,  one  pair  being  anterior 
to  the  other,  and  also  more  prominent. 

The  soft  palate  consists  of  five  pairs  of  muscles,  enclosed  by 
mucous  membrane. 

Dissection^ — When  the  pharynx  has  been  dissected  and  examined, 
as  directed  in  section  396,  it  may  be  opened  by  an  incision  along  the 
nuddle  line  or  raph6 ;  this  will  expose  the  soft  palate ;  let  the  uvula 
be  drawn  down  so  as  to  render  it  tense ;  then  the  small  muscles  of 
the  palate  are  at  once  exhibited  by  detaching  the  mucous  membrane. 


Fig.  94. 
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The  levatoreB  palati  are  brou^t  into  view  by  merely  removing  the 
mucous  membrane  from  the  posterior  aurface  of  the  soft  palate ;  the 
circumflesi  will  be  found  along  the  internal  pterygoid  plates :  theii 
aponeuroses,  which  form  the  principal  support  of  the  soft  palate,  will 
be  Been  in  front  by  dissecting  off  a  thick  layer  of  granular  HubstancCj 
which  is  continued  downwards  upon  it  beneath  the  mucous  mem- 

40S.  m.  Levator  palati,  fig.  94, 1,  (peri-staphylinus  intemus, 
vegi,  about  or  near,  ora^yX;?,  the 
uvula,)  IB  a  long,  thin,  fiat  muscle, 
placed  at  the  posterior  surface  of 
the  soft  palate  under  cover  of  the 
mucous  membrane,  which  arises 
from  the  extremity  of  the  petrous 
portion  of  the  temporal  bone,  be 
fore  the  onfice  of  the  carotid  canal, 
and  from  the  cartilaginous  part  of 
the  Eustachian  tube  The  two 
muscles  conveige,  as  they  descend, 
to  become  blended  at  the  middle 
of  the  soft  palate  with  the  other 
muscles,  viz.  the  levator  palati  of 
the  opposite  side,  the  azygos  uvulie, 
and  the  tendon  of  the  circumflexus  palati. 

403.  m.  Circumflexus,  or  tensor  palati,  fig.  94,  2,  (peri-sta- 
phylinus estemus,)  presents  two  portions  which  differ  in  their 
direction  and  relations.  The  muscle  arises  from  the  small  fossa 
(navicularis)  at  the  root  of  the  internal  pterygoid  plate  of  the 
sphenoid  bone,  also  from  the  anterior  surface  of  the  cartilage  of 
the  Eustachian  tube.  From  these  points  it  descends  perpendi- 
cularly between  the  internal  pterygoid  muscle  and  the  osseous 
lamella  of  the  same  name,  and  ends  in  a  tendon,  which  winds 
round  the  hamular  process ;  there  it  inclines  inwards  and  ex- 
pands at  the  same  time  into  a  broad  aponeurosis,  the  fibres  of 
which  are  inserted  into  the  transverse  ridge  on  the  under  sur&ce 
of  the  palate  process  of  the  palate  bone,  and  on  reaching  the 
middle  line  they  unite  with  the  aponeurosis  of  the  correspond- 
ing muscle  of  the  opposite  side. 

404.  m.  Azygos  uvulie,  fig.  94,  S,  (palato-staphylinus,)  was  ao 
called  from  its  having  been  supposed  to  be  a  single  muscle ;  but 
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there  are  really  two  thin  fasciculi,  separated  by  a  slight  cellalar 
interval  above,  which  usually  unite  towards  the  lower  part. 
Each  arises  from  the  pointed  process  (spine)  of  the  palate  plate, 
and  descends  vertically,  becoming  blended  with  the  other  struc- 
tures in  the  uvula. 

405.  m.  Palato-glossusy  or  constrictor  isthmi  faucium^  fig. 
94,  4,  inclines  from  the  uvula  forwards  and  outwards  to  the  side 
of  the  tongue,  where  it  may  be  considered  as  inserted.  It  is 
merely  covered  by  the  mucous  membrane,  which  it  renders  pro- 
minent, so  as  to  form  the  anterior  arch  of  the  palate. 

406.  w.  Palato-pharyngetiSy  fig.  94,  5,  arches  downwards  and 
backwards,  so  as  to  leave  an  angular  interval  between  it  and  the 
preceding.  It  commences  at  the  uvula,  and  descends  into  the 
pharynx,  being  intimately  connected  with  its  muscles,  and  is 
prolonged  as  &r  as  the  comu  of  the  thyroid  cartilage.  It  forms 
the  posterior  arch  or  pillar  of  the  velum  palati. 

Actions. — When  the  mass  of  food  is  carried  back  towards  the 
fauces^  the  soft  palate  is  raised  nearly  to  a  level  with  the  hard  one^ 
and  not  only  serves  to  prevent  the  ingesta  from  passing  into  the  nares^ 
but  also^  by  the  contraction  of  its  two  arched  muscles,  assists  in 
pressing  them  down  into  the  pharynx.  The  circumflex  muscles 
stretch  the  palate  firom  side  to  side,  and  render  it  tense,  whilst  the 
proper  elevators  raise  it  up,  and  then  the  palato-glossi  and  palato- 
phaiyngei,  taking  their  fixed  points  below,  are  enabled,  by  de- 
pressing the  palate,  to  force  down  the  food  into  the  cavity  ready  to 
receive  it. 

LARYNGEAL  REGION. 

407.  We  have  here  several  pairs  of  small  muscles,  which  move 
the  cartilages  of  the  larynx,  and  are  thereby  concerned  in  the 
production  of  voice. 

Dissection, — ^When  the  pharynx' has  been  opened,  as  directed  in 
the  previous  dissections,  the  cavity  of  the  larynx  is  brought  into  view. 
The  muscles  are  readily  exposed  by  removing  the  mucous  membrane 
which  alone  conceals  them.  It  is  necessary  to  detach  and  evert  the 
wing  of  the  thyroid  cartilage,  in  order  to  see  the  lateral  crico-aiytaenoid 
muscle,  and  the  thyro-arytsenoid,  as  seen  in  fig.  96. 

The  proper  muscles  of  the  larynx  may  be  divided  into  two 
sets,  viz.  dilators  and  contractors  of  the  rima  of  the  glottis.    One 
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pair  of  tlie  dilators  has  been  alieady  described  as  being  seated 
outside,  viz,  the  crieo-thyroidei  (Sec.  888).  The  others  are  the 
crico-arjtsenoidei  postici. 

408.  m.  Crico-arytanoidei  postici,  fig.  95, 
posteriorly  on  the  broadest  part  of  the  cricoid 
cartilage,  covering  by  their  origin  the  whole 
of  it,  except  the  middle  perpendicular  line. 
Tlieir  fibres  converge,  as  they  proceed  upward 
and  outwards,  to  be  inserted  by  a  narrow  pro- 
cess into  the  bases  of  the  arytEenoid  cartilages 
by  their  external  borders.  They  are  merely 
covered  by  the  mucous  membrane. 

The  contractors  are  the  following : 

4r09.  m.  Crico-aryttenotdei  laterales,  : 
obliquely  backwards  and  upwards,  from  the 
upper  border  of  the  cricoid  cartilage  on  each 
side,  to  the  base  of  the  arytsenoid  cartilage. 
They  lie  in  the  interval  between  the  alas  of 
the  thyroid  cartilage  and  the  glottis,  concealed 
by  the  lining  membrane. 

410.  m.  ThyTO-arytemoidei,  fig.  96,  4,  are 
placed  immediately  above  the  preceding,  and 
are  united  with  them  at  the  point  of  inser- 
tion ;  they  are  stretched  from  before  back- 
wards, between  the  inner  surfiice  of  the  thyroid 
cartilage   at  its  angle,   and   the  base  of  the 

aryttenoid  cartilages  at  their  anterior  border.  They  He  pa- 
rallel with  the  rima. 

Some  muscular  fibres  may  also  be  traced  from  near  the  origin 
of  the  preceding,  which  ascend  to  the  margin  of  the  epiglottis. 
These  are  described  by  some  anatomists  as  ihyro-tpiglattid/ei, 
or  depreasores  epigloitidis ;  but  it  may  be  observed,  that  the  clo- 
sure of  the  aperture  by  means  of  the  epiglottis,  is  effected  by 
the  ascent  of  the  whole  larynx,  by  which  the  rima  is  drawn-  as 
it  were  under  cover  of  its  operculum,  and  not  by  the  descent  of 
the  latter  upon  it.  Some  muscular  fibres  are  also  occasionally 
found  in  the  folds  of  mucous  membrane  stretched  between  the 
arytenoid  cartilages  and  the  epiglottis.  These  have  been  named 
'  a  ryttmo-epiglott  idta. 

411.  m.  Jrytmtoideusy  figs.  95  ;  96,  5,  consists  of  oblique  and 
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tiansveise  fibres  intimately  blended  together,  and  laid  upon  tbe 
posterior  concave  sur&ce  of  the  arjrtsenoid  cartilages.  Albinus 
and  Winslow,  from  a  consideration  of  the  difference  in  the  di- 
rection of  its  fibres,  divided  the  muscle  into  three,  viz.  two 
oblique,  and  one  transverse ;  but  as  all  conspire  in  their  actions, 
and  are  inseparably  connected  together,  most  modem  anatomists 
describe  them  as  a  single  muscle.  The  oblique  fibres  pass 
from  the  base  of  one  cartilage  towards  the  apex  of  the  other, 
crossing  in  the  middle.  The  transverse  fibres  pass  from  one 
border  to  the  other,  and  are  partly  covered  by  the  oblique. 

Actions. — The  ar3rt8Bnoideus  contracts  the  base  or  widest  part  of 
the  rrma>  rendering  it  an  elongated  chink^  and  is  therefore  the  direct 
antagonist  of  the  posterior  crico-arytaenoid  muscles^  which  draw  the 
basis  of  the  cartilages  outwards^  and  widen  the  interval  between  them. 
These  cartilages  are,  on  the  contrary,  drawn  forwards  (and  the  antero- 
posterior extent  of  the  aperture  thereby  diminished)  by  the  lateral 
muscles,  which  pass  to  them  from  the  cricoid  and  thyroid  cartilages. 
It  may  easily  be  shown  that  the  fibres  of  the  thyro-arytaanoid  muscles 
are  not  merely  stretched  from  before  backwards,  between  the  carti- 
lages, but  that  some  of  them  are  attached  at  different  points  to  the 
chordae  vocales,  and  so  may  act  as  stops  on  a  musical  string,  limiting 
the  extent  of  the  part  which  vibrates  at  a  given  moment,  and  thereby 
modifying  the  sound. 

Muscles  of  the  Back. 

412.  The  muscles  placed  along  the  posterior  part  of  the 
trunk  are  found  to  be  arranged  in  layers,  or  strata,  placed  one 
over  the  other,  and  differing  materially  in  extent,  attachments, 
and  use.  The  superficial  muscles  are  so  broad  as  to  cover  all 
the  others ;  and,  as  their  extent  is  considerable,  their  number  is 
proportionably  diminished,  being  only  two,  viz.  the  trapezius 
and  latissimus  dorsi.  We  shall  here  place  them  in  the  order  in 
which  we  find  them  in  our  dissections,  proceeding  from  the 
tegument  to  the  spine  and  ribs.  Those  in  each  group  or  layer 
diminish  in  size  as  they  increase  in  number. 

In  the  first  layer  are  the  trapezius  and  latissimus  dorsi. 

In  the  second,  the  rhomboidsei  and  levator  scapulae. 

In  the  third,  the  splenii  and  serrati  postici. 

In  the  fourth,  the  erector  spinse,  cervicalis  ascendens,  trans-* 
versalisf  colli,  trachelo-mastoideus,  and  complexus. 
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Iii  the  fifth,  the  semi-spinales  dorsi  and  colli,  recti  and 
obliqui. 

In  the  sixth,  the  inter-spinales,  inter-transversales,  xnulti- 
fidus  spinee,  levatores  costarum. 

Dissection. — The  subject  being  turned  prone,  the  chest  and  abdo- 
men should  be  supported  by  blocks,  and  the  arms  allowed  to  hang 
over  the  sides  of  the  table.  An  incision  may  be  made  through  the  in- 
tegument, along  the  spinal  column,  from  the  occipital  protuberance  to 
the  sacrum.  This  should  be  bounded  at  its  superior  extremity  by  a 
transverse  incision,  carried  outwards  to  the  mastoid  process,  and  below 
by  another  extended  along  the  spine  of  the  ilium.  The  intervening 
space  may,  in  the  next  place,  be  intersected  by  two  lines;  one  drawn 
from  the  first  dorsal  vertebra,  over  the  spine  of  the  scapula,  the  other 
commencing  at  the  last  dorsal  vertebra,  and  carried  horizontally  out- 
wards. 

As  the  space  here  marked  out  is'  so  very  extensive,  it  may  be  ad- 
visable to  make  an  incision  obliquely  upwards  from  the  last  dorsal 
vertebra  to  the  spine  of  the  scapula,  which  will  correspond  with  the 
lower  border  of  the  trapezius  muscle ;  and  the  dissection  may  be 
commenced  by  raising  the  angular  flap  of  skin  thus  included,  proceed- 
ing in  the  direction  of  the  fibres  of  that  muscle,  that  is  to  say,  from 
below  upwards  and  outwards.  The  other  portions  of  integument 
should  be  successively  raised,  taking  care  to  expose  accurately  the 
tendinous  fibres  where  they  arise  firom  the  spinous  processes,  as  they 
afford  a  guide  to  the  fleshy  part  of  the  muscle. 

When  the  latissimus  and  trapezius  have  been  exposed  and  examined 
in  their  entire  extent,  which  will  take  some  time,  in  consequence  of 
the  quantity  of  surface  that  is  to  be  gone  over,  they  are  to  be  re- 
moved, in  order  to  bring  into  view  the  muscles  that  lie  beneath 
them. 

FIRST  LAYER  OF  DORSAL   MUSCLES. 

413.  w.  Trapezius^  fig.  97, 1,  (cucuUaris,  Soemm.;  occipito- 
dorsi-acromialis,)  is  a  flat  thin  triangular  muscle  of  considerable 
extent,  which  is  placed  immediately  under  the  skin  along  the 
posterior  part  of  the  neck,  as  well  as  of  the  back  and  shoulder. 
If  the  two  muscles  of  this  name  be  taken  together,  they  repre- 
sent a  four-sided  figure  (hence  the  name),  two  angles  of  which 
correspond  with  the  points  of  the  shoulders,  one  with  the  occi- 
pital protuberance,  and  the  fourth  with  the  spinous  process  of 
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the    last   dorsal  vertebn.  ^^■^7- 

The  trapezius  ari»es,  1, 
from  the  occipital  protu- 
berance, and  from  about 
a  third  of  the  curved  line, 
extending  forwards  frum 
it ;  S,  in  the  cervical  re- 
gion, from  the  fibres  of  1 
the  corresponding  muacle,  | 
both  being  blended  toge- 
ther, and  from  a  tendinous 
band,  called  iigamentum 
nucha;  3,  from  the  spi- 
nous process  of  the  last 
cervical,  and  all  those  of 
the  dorsal  vertebrse,'  as 
well  as  from  the  snpra^ 
spinous  ligament.  From 
these  differrat  points  of 
origin  the  fibres  proceed 
towards  their  insertion  into 
the  clavicle,  the  acromion 
process,  and  the  spine  of 
the  scapula,  following  very  different  directions ;  those  from 
the  occiput  inclining  downwards  and  outwards,  and  those  frvm 
the  lower  part  of  the  back  upwards  and  outwards,  the  ob- 
liquity of  each  set  diminishing,  so  that  those  intermediate 
between  the  two  extremes  become  horizontal.  The  superior 
fibres  turn  forwards  a  little,  and  are  inserted  into  the  external 
third  of  the  clavicle;  the  middle  pass  transversely  to  the  upper 
border  of  the  acroniioa  process ;  whilst  the  inferior  ones  ascend 
to  reach  the  upper  border  of  the  spine,  to  which  they  are  at- 
tached as  far  back  as  the  triangular  surface  at  which  it  com- 
mences. The  tendinous  fibres  by  which  the  muscle  arises  are 
rather  short  along  the  interval  from  the  last  dorsal  vertebra  as 
high  as  the  fourth ;  theie  they  lengthen  gradually,  but  opposite 
'  the  fourth  cervical  vertebra  they  again  acquire  about  the  same 
extent,  so  that  in  the  interval  between  these  points,  the  union 
of  the  muscular  with  the  tendinous  fibres  forms  a  crescent,  and 
if  the  two  muscles  be  dissected  together  they  will  represent 
an  oval. 
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Prom  tlie  line  of  union  of  the  two  trapezii  along  the  neck,  a 
band  of  condensed  cellular  membrane,  mixed  with  tendinous 
Ebres,  projects  forwards,  so  as  to  reach  the  spinous  processes  of 
the  vertebrffi,  forming  a  septum  between  the  sets  of  muscles  on 
each  side  of  the  middle  line.  It  is  attached  by  its  upper  ex- 
tremity to  the  occipital  protuberance,  by  the  lower  to  the  spi- 
nous process  of  the  seventh  cervical  vertebra  ;  its  posterior  bor- 
der is  blended  with  the  fibres  of  the  trapezii,  whilst  the  anterior 
is  fixed  to  the  spinous  processes  of  the  cervical  vertebrae.  This 
is  usually  called  ligamentum  nucha.  In  the  human  subject  it  can 
only  be  considered  as  a  rudiment  of  that  peculiar  elastic  band 
which  serves  to  sustain  the  weight  of  the  head  in  the  lower  animals. 

Structure — the  trapezius  is  fleshy  in  the  greater  part  of  its 
extent,  and  tendinous  at  its  attachments :  relations — by  its 
posterior  surface  with  the  skin,  beneath  which  it  lies  in  its  entire 
extent ;  the  anterior  one  covers  part  of  the  complexus,  9,  the 
splenii,  8,  levator  anguli  scapulae,  5,  the  supra-spinatus,  12, 
infra-spinatus,  13,  slightly,  the  rhomboidei,  3,  4,  and  the  upper 
part  of  the  latissimus  dorsi,  2.  Where  the  inferior  fibres  slide 
over  the  triangular  surface  between  the  base  and  spine  of  the 
scapula,  in  order  to  reach  the  upper  border  of  the  latter,  a 
synovial  bursa  is  interposed. 

414.  m.  Latissimus  dorsiy  fig.  97,  2,  (dorsi-lumbo-sacro- 
humeralis,)  as  its  name  implies,  is  of  considerable  extent,  for  it 
occupies  the  whole  of  the  posterior  part  of  the  lumbar  region,  and 
the  lower  half  of  the  dorsal.  It  is  flat,  broad,  and  thin  in  the 
greater  part  of  its  extent,  but  it  gradually  becomes  contracted 
into  a  narrow  fasciculus  towards  its  insertion  into  the  humerus. 
It  arises  by  tendinous  fibres,  1,  from  the  spinous  processes 
usually  of  the  six  lower  dorsal  vertebrae,  from  all  those  of  the 
lumbar  region  and  of  the  sacrum,  and  from  the  supra-spinous 
ligament ;  2,  from  the  external  border  of  the  crista  ilii  (its  pos- 
terior third)  ;  3,  by  fleshy  digitations  from  the  three  or  four 
last  ribs,  where  they  are  interposed  between  similar  processes  of 
the  obliquus  extemus.  The  tendinous  fibres  from  the  two  first 
lines  of  origin  form,  by  their  intertexture,  or  union,  a  broad 
aponeurosis,  from  which  the  fleshy  fibres  proceed,  converging 
towards  the  axilla.  The  fibres  at  the  upper  part  are  the  short- 
est, and  pass  almost  horizontally  outwards ;  those  lower  down 
become  longer  and  incline  from  below  upwards,  gradually  in- 


332  MUSCLES   OF   THE   BACK. 

creasing  in  tlie  degree  of  their  obliquity ;  finally,  those  which 
are  attached  to  the  ribs  ascend  almost  vertically.  By  this  con- 
vergence, the  fibres  form  a  narrow  and  thick  fasciculus,  which 
slides  over  the  inferior  angle  of  the  scapula,  from  which  it  some- 
times receives  a  small  accessory  muscle.  In  this  situation  it 
rests  on  the  teres  major,  15,  which  it  accompanies  towards  the 
axilla,  but  gradually  turns,  as  it  were,  on  itself,  so  as  to  get  to 
the  anterior  aspect  of  that  muscle,  and  is  inserted  into  the  pos- 
terior border  of  the  bicipital  groove  in  the  humerus.  The  flat 
tendon  by  which  the  latissimus  dorsi  is  inserted  becomes  united, 
particularly  by  its  lower  border,  with  that  of  the  teres  major ; 
it  ascends  higher  than  the  latter,  and  also  lies  nearer  to  the 
brachial  vessels.  It  is  sometimes  connected  to  the  pectoralis 
major  by  a  fleshy  fasciculus  extended  across  the  axillary  space. 

Structure — tendinous  along  its  point  of  origin  from  the  spine 
and  the  ilium,  broad  and  aponeurotic  in  the  lumbar  region, — 
tendinous  at  its  insertion, — fleshy  in  the  rest  of  its  extent, 
where  it  lies  over  the  ribs,  the  angle  of  the  scapula,  and  the 
fold  of  the  axilla  :  relations — it  is  covered  by  the  trapezius  at 
its  dorsal  origin,  and  subcutaneous  in  the  rest  of  its  extent, 
except  where  it  ascends  into  the  axilla.  The  anterior  surfece 
rests  on  part  of  the  rhomboideus  major,  4,  infra-spinatus,  18, 
teres  major,  15  ;  the  serratus  posticus  inferior,  6,  and  on  part  of 
the  deep  lumbar  muscles,  7  ;  its  internal  border  is  blended  with 
the  fibres  of  the  corresponding  muscle,  along  the  middle  line, 
the  inferior  intermixes  with  those  of  the  gluteus  maximus.  The 
superior  border  is  free,  and  describes  a  slight  curve,  whose  con- 
cavity looks  upwards  ;  the  anterior  one,  also  free  in  the  greater 
part  of  its  extent,  slightly  overlaps  the  obliquus  extemus,  17, 
below,  and  higher  up  the  serratus  magnus,  10. 

Actions. — The  trapezius  and  latissimus  dorsi  direct  or  influence  the 
motion  of  several  partSj  as  must  be  evident  from  the  extent  of  their 
attachments.  If  the  shoulders  be  fixed,  the  trapezii  muscles  acting 
together,  draw  the  head  directly  backwards ;  but  if  only  one  of  them 
acts,  it  inclines  the  head  to  the  corresponding  side.  If  the  head  be 
fixed,  the  superior  part  of  the  trapezius  elevates  the  point  of  the 
shoulder,  and  sustains  it  in  that  position,  as  when  a  burden  is  sup- 
ported upon  it ;  but  if  the  effort  required  be  considerable,  or  if  it  must 
be  continued  for  any  length  of  time,  the  co-operation  of  the  seiratus 
magnus  becomes  indispensable.     It  would  appear  at  first  sight,  from 
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a  mere  inspection  of  the  fibres  of  this  muscle^  that  those  in  the  middle 
part  of  it  could  draw  the  scapula  directly  backwards^  and  the  lower 
ones  draw  it  downwards.  This,  however,  is  hi  from  being  the  fact. 
As  the  muscle  is  attached  to  the  spine  of  the  scapula  and  the  acro- 
mion, it  will  rather,  in  consequence  of  the  obliquity  of  the  direction  of 
these  processes,  communicate  a  certain  degree  of  rotatory  motion  to 
the  whole  bone,  by  means  of  which,  when  the  acromion  ascends,  the 
posterior  angle  descends,  and  the  inferior  one  comes  forward;  and 
should  the  acromion  be  made  to  resume  its  previous  position,  the  in- 
ferior angle  will  move  backwards,  the  superior  one  upwards.  The 
scapula,  then,  in  its  movements,  cannot  be  made  to  ascend  or  descend, 
to  go  backwards  or  forwards,  in  such  a  way  that  the  direction  of  its 
different  parts  may  remain  exactly  parallel,  in  their  new  situations, 
to  those  which  they  had  previously  occupied : — This  bone  will,  on  the 
contrary,  be  found  to  rotate,  as  it  were,  on  a  pivot  driven  through  the 
centre  of  its  dorsum.  To  draw  the  scapula  directly  backwards  re- 
quires the  combined  effort  of  the  trapezius  and  rhomboid  muscles ;  for, 
as  their  fibres  decussate,  the  direction  of  the  one  being  obliquely  down- 
wards, that  of  the  other  upwards,  the  bone,  by  their  combined  action, 
is  made  to  move  in  the  direction  of  the  diagonal  of  their  forces,  that  is 
to  say,  towards  the  spinal  column. 

The  latissimus  dorsi,  when  it  acts  on  the  shaft  of  the  humerus, 
necessarily  draws  it  downwards,  and  gives  it  at  the  same  time  a  rota- 
tory motion  on  its  own  axis,  particularly  if  it  had  been  previously 
everted,  or  turned  outwards.  When  the  shoulder  and  arm  are  ren- 
dered fixed,  the  muscle  acts  in  various  ways  on  the  trunk.  Thus  it 
assists  in  forcible  inspiration,  by  drawing  on  the  lower  ribs  and  ele- 
vating them.  By  conspiring  with  the  abdominal  and  great  pectoral 
muscles,  it  elevates  and  sustains  the  body  in  the  effort  of  climbing ; 
and  when  an  individual  is  constrained  to  resort  to  the  assistance  of 
crutches,  the  latissimus  and  pectoralis  major  are  the  chief  agents  in 
progression. 

The  trapezius  and  latissimus  dorsi,  more  particularly  the  latter,  can 
act  under  certain  circumstances  on  the  spine,  preparatory  to  which 
the  shoulder  and  arm  must  become  (at  least  relatively)  the  fixed 
points  of  their  attachment.  When  a  man  walks  close  to  the  margin 
of  a  raised  foot-path,  or  of  a  curb-stone,  and  happens  to  incline  a  Uttl^ 
beyond  it,  the  body  becomes  curved  to  that  side,  and  by  its  own 
weight  would  carry  him  over  it,  if  a  particular  effort  were  not  made 
to  prevent  such  an  occurrence.  For  this  purpose  the  arm  of  the  op- 
posite side  is,  as  it  were,  instinctively  thrown  out  somewhat  from  the 
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body,  80  as  to  render  the  insertion  of  the  latissimus  dorsi  into  that  bone, 
its  fixed  point  of  attachment.  Thus  sustained^  the  fibres  of  the  muscle 
are  enabled  to  act  on  the  spine^  and^  by  pulling  on  those  parts  of  it 
which  are  curved^  they  draw  them  into  a  right  line  with  the  rest,  and 
so  restore  the  equilibrium  of  the  body. ' 

SECOND   LAYER. 

Dissection, — To  expose  the  rhomboid  muscles  and  the  levator  sea* 
p\]dce,  the  trapezius  must  be  removed*  For  this  purpose,  the  fibres  of 
the  trapezius  may  be  detached  from  their  connexion  with  the  clavicle 
and  spine  of  the  scapula,  and  reflected  back  to  the  spine.  This  will 
be  found  easier  than  the  usual  plan  of  detaching  it  firom  the  latter,  both 
because  it  is  there  very  thin,  and  also  because  its  fibres  are  connected 
with  those  of  the  rhomboid  muscle.  Its  dorsal  portion  conceals  the 
rhomboidei,  and  part  of  the  latissimus  dorsi ;  and  the  cervical,  the 
levator  scapulae,  the  splenius,  and  complexus.  These  may  be  dis- 
sected in  the  course  of  their  fibres,  as  the  trapezius  is  being  reflected 
back  towards  the  middle  line,  where  it  may  be  separated  firom  its  fel- 
low of  the  opposite  side  along  the  cervical  region,  so  as  to  expose  the 
ligamentum  nuchse.  In  doing  this,  insert  the  edge  of  the  knife  under 
the  muscle  at  the  occiput,  and  draw  it  from  above  downwards,  in  the 
line  of  the  spinous  processes. 

The  rhomboideus  muscle  (dorso-scapularis)  is  usually  divided 
into  two  muscles,  though  they  lie  on  the  same  plane,  are 
similar  in  structure  and  use,  and  differ  only  in  size.  The 
two  parts  of  the  muscle  are  separated  by  a  slight  cellular  in- 
terval. It  is  extended  obliquely  from  the  spinous  processes  of 
the  lower  cervical  and  upper  dorsal  vertebrae,  to  the  base  of  the 
scapula. 

415.  m,  Rhomboideus  minor ^  fig.  97,  3,  arises  from  the  spi- 
nous process  of  the  seventh  cervical  vertebra,  and  from  the  liga- 
mentum nuchse,  its  fibres  being  also  closely  united  with  those 
of  the  trapezius.  It  inclines  downwards  and  outwards,  to  be 
inserted  into  that  part  of  the  base  of  the  scapula  which  cor- 
responds with  the  triangular  surface  from  which  the  spine  com-' 
mences. 

416.  m,  Rhomboideus  major ^  4,  three  or  four  times  broader 
than  the  other,  is  placed  in  close  contact,  and  immediately  below 
it.  It  arises  from  the  spinous  processes  of  the  four  or  five  upper 
dorsal  vertebrse,  and  their  inter-spinous  ligaments,  and  is  in- 
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serted  into  that  part  of  the  base  of  the  scapula  included  between 
its  spine  and  inferior  angle.  Direction— <lownwards  and  out- 
wards :  structure — ^muscular  in  the  greater  part  of  its  extent, 
tendinous  at  its  origin :  relations — ^it  is  covered  by  the  trapezius 
in  the  greater  part  of  its  extent,  and  towards  the  lower  part  bj 
the  latissimus  dorsi ;  but  when  the  arm  is  drawn  away  from  the 
iside,  a  small  portion  is  left  uncovered  by  thesj^  muscles,  where 
they  diverge  at  the  base  of  the  scapula. 

417.  wi.  Levator  anguli  scapula^  5,  (trachelo-scapularis,)  is 
placed  along  the  side  and  posterior  part  of  the  neck,  forming  a 
long  and  rather  thick  fesciculus  of  fleshy  fibres.  It  arises  from 
the  posterior  tubercles  of  the  three  or  four  superior  cervical  ver^ 
tebrse,  by  so  many  tendinous  points.  Prom  these  the  fleshy 
fibres  proceed,  being  at  first  slightly  separated,  but  soon  united 
to  form  a  flat  muscle,  which  is  inserted  into  that  part  of  the 
base  of  the  scapula  included  between  its  spine  and  superior  angle. 
Direction — downwards  and  a  little  backwards;  structure  — 
fleshy  in  the  greater  part  of  its  extent,  tendinous  at  its  origin  : 
relations — ^it  is  covered  by  the  stemo-mastoid  muscle  above,  and 
by  the  trapezius  below ;  it  rests  on  the  splenius  colli,  transversus 
cervicis,.  and  serratus  posticus  superior. 

THIRD    LAYER. 

Dissection. — After  having  examined  the  muscles  of  the  second  layer, 
they  must  be  removed  in  order  to  gain  a  view  of  those  imdemeath 
them.  For  this  purpose,  the  rhomboidei  may  be  detached  from  the 
base  of  the  scapula,  and  reflected  backwards,  which  is  the  easier  mode 
of  attaining  the  end  desired,  and  avoids  any  risk  of  raising  with  them 
the  serratus  superior,  which  is  intimately  connected  with  their  origin. 
The  aponeurosis  of  the  latissimus  dorsi  may  be  divided  by  an  incision 
carried  from  above  downwards,  along  its  middle ;  and  as  the  external 
half  is  reflected  outwards,  its  intimate  connexion  may  be  observed  with 
the  obliquus  abdominis,  along  the  border  of  the  deep  lumbar  muscles. 
The  other  portion  of  the  aponeurosis  may  be  drawn  back  towards  the 
spine,  by  which  means  the  serratus  posticus  is  left  untouched.  The 
serrati  and  their  connecting  membrane  may  then  be  inspected. 

•  418.  m.  Serratus  posticus  superior  (cervici-dorso-costalis)  is 
placed  under  cover  of  the  rhomboideus  ;  it  is  flat,  and  very  thin. 
It  arises  from  the  spinous  process  of  the  last  cervical,  and  from 
those  of  two  or  three  upper  dorsal  vertebrae,  by  a  thin  aponeu- 
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rosis,  which  inclines  downwards  and  outwards,  soon  becoming 
muscular,  and  is  inserted  by  four  fleshy  digitations  into  the 
bodies  of  the  second,  third,  fourth,  and  sometimes  fifth  ribs, 
a  little  beyond  their  angles.  Its  direction  is  obliquely  down- 
wards and  outwards,  resting  on  the  deep  muscles  and  the  angles 
of  the  ribs. 

419.  wi.  Serratus  posticus  inferior ^  fig.  97,  6,  (dorsi-lumbo- 
costalis,)  is  broader  than  the  preceding  muscle,  fix>m  which  it  is 
separated  by  a  considerable  interval,  as  one  of  them  corresponds 
with  the  upper,  the  other  with  the  lower  ribs.  It  arises  from 
the  spinous  processes  and  inter-spinous  ligaments  of  the  two  last 
dorsal,  and  two  or  three  upper  lumbar  vertebrse,  by  a  thin 
aponeurosis.  This  ends  in  a  fleshy  lamella,  which  is  inserted  by 
four  digitations  into  the  bodies  of  the  four  last  ribs.  Its  direc- 
tion is  upwards  and  outwards :  structure  —  partly  muscular, 
partly  aponeurotic :  relations — ^its  posterior  surfitce  is  covered 
by  the  latissimus  dorsi ;  the  anterior  rests  on  the  deep  lumbar 
muscles. 

'  420.  On  the  same  plane  with  the  senati,  and  connecting  their 
borders,  may  be  observed  a  thin,  semi-transparent  lamella  (t?cr- 
tebral  aponeurosis)^  which  forms  a  septum  between  the  third  and 
fourth  layer  of  muscles.  Its  fibres  are  for  the  most  part  trans- 
verse; some,  however,  take  a  contrary  direction.  As  the  mus- 
cles, with  their  connecting  aponeurosis,  are  stretched  from  the 
spinous  process  to  the  angles  of  the  ribs,  they  form  with  the 
vertebral  grooves  a  sort  of  angular  canal,  in  which  are  lodged  the 
long  extensor  muscles. 

421.  The  splenitis  muscle^  fig.  97,  8,  is  placed  obliquely 
along  the  posterior  part  of  the  neck  ;  it  is  usually  divided  into 
two  parts,  one  being  extended  from  the  spinous  processes  of  the 
upper  dorsal  and  lower  cervical  vertebrae,  to  the  side  of  the  base 
of  the  skull,  the  other  to  the  transverse  processes  of  three  or 
four  superior  cervical  vertebrae.  This  separation  of  the  muscle 
at  its  superior  attachment  has  given  occasion  for  its  division  into 
two  parts,  the  lower  being  named  splenius  colli,  the  upper 
splenius  capitis. 

m.  Splenius  colli  (dorso-trachelius)  arises  from  the  spinous 
processes  of  four  dorsal  vertebrae,  from  the  third  to  the  sixth  in- 
clusive :  the  fibres  ascend,  forming  a  flat,  muscular  plane,  which 
is  inserted  by  separate  points  into  the  transverse  processes  of  the 
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three  or  four  superior  cervical  vertebrae,  close  to  the  origin  of 
the  levator  anguli  scapulae. 

m.  Splenius  capitis  (cervico-mastoideus)  differs  from  the  pre- 
ceding in  situation,  being  placed  superior  and  internal  to  it,  and 
is  also  somewhat  broader  and  thicker.  It  arises  from  the  spinous 
processes  of  the  two  superior  dorsal  vertebrse,  and  of  the  seventh 
cervical,  also  from  the  ligamentum  nuchse  opposite  the  sixth, 
fifth,  and  fourth.  Prom  these  points  its  fibres  proceed  upwards 
and  outwards,  to  bei  inserted  into  the  external  part  of  the  mastoid 
process,  and  also  into  part  of  that  rough  surface  on  the  occipital 
bone,  which  is  included  between  its  curved  lines.  Direction— 
obliquely  upwards  and  outwards;  structure— tendinous  at  its 
attachments,  fleshy  in  the  rest  of  its  extent ;  relations — its  pos- 
terior and  external  surface  is  covered  by  the  trapezius,  sterno- 
mastoid,  and  levator  anguli  scapulae  ;  the  other  rests  on  the 
complexus,  trachelo-mastoid,  and  longissimus  dorsi. 

Actions. — The  levator  anguli  scapulae  conspires  with  the  rhom- 
boideus  in  one  of  its  more  obvious  actions.  When  the  acromion  pro- 
cess is  elevated^  the  posterior  angle  of  the  scapula  is  depressed,  and 
the  inferior  one  carried  forwards ;  but  as  soon  as  the  more  powerful 
muscles  cease  to  act,  the  levator  draws  upwards  the  posterior  angle  of 
the  bone,  whilst  the  rhomboid  carries  backwards  and  upwards  the  in- 
ferior angle,  thus  giving  a  slight  rotatory  motion  to  the  whole  bone, 
and  at  the  same  time  depressing  the  acromion  and  point  of  the 
shoulder.  If  the  shoulder  be  fixed,  the  levator  may  incline  the  neck 
down  to  the  same  side,  just  as  the  trapezius  draws  the  head  under 
the  like  circumstances.  If  the  rhomboid  muscle  conspires  with  the 
middle  and  lower  part  of  the  trapezius,  the  base  of  the  scapula  will,  by 
their  joint  effort,  be  carried  directly  towards  the  spine. 

The  serrati  postici,  in  their  action  on  the  thorax  (which  from  their 
size  is  necessarily  insignificant),  are  antagonists.  The  inferior  one  is 
enabled  by  the  direction  of  its  fibres  to  depress  the  ribs,  and  to  assist 
in  expiration  ;  but  the  other  elevates  the  ribs,  into  which  it  is 
inserted. 

If  the  splenii  muscles  of  both  sides  act  together,  they  draw  the  head 
directly  backwards,  in  which  they  conspire  with  the  complexus  and 
trapezius.  When  those  of  one  side  act  separately,  they  incline  the 
head  laterally,  giving  it  at  the  same  time  a  sli^t  rotatory  motion. 
The  complexus,  too,  by  reason  of  the  oblique  direction  of  its  fibres, 
can  give  a  certain  degree  of  horizontal  motion  to  the  head,  but  in  a 
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direction  contrary  to  that  of  the  splenii,  as  must  be  evident  from  the 
fact>  that  the  fibres  of  the  one  incline  outwards  as  they  ascend^  and 
those  of  the  other  inwards. 

FOURTH   LAYER. 

422.  The  t^m  erector  spina  may  with  much  propriety  be 
applied  to  that  long,  intricate  interlacement  of  muscular  fibres;, 
which  in  the  lumbar  region  forms  a  thick  mass  that  fills  up  the 
vertebral  groove,  but  which  along  the  back  becomes  divided  into 
two  parts,  viz.  the  sacro-lumbalis  and  longissimus  doxsL  The 
muscle  arises,  1,  from  all  the  spines  of  the  sacrum,  as  well  as  its 
lateral  parts ;  2,  from  the  spinous  and  transverse  processes  of 
the  four  inferior  lumbar  vertebrae,  and  the  inter-spinous  liga- 
ments ;  8,  from  the  sacro-iliac  ligaments,  and  from  the  posterior 
third  of  the  crista  ilii.  At  its  origin  from  the  sacrum,  it  is  ten- 
dinous :  where  it  corresponds  with  the  loins,  the  external  half 
is  fleshy,  the  internal  aponeurotic.  Opposite  the  last  rib,  the 
muscle  becomes  separated  into  the  parts  above  mentioned  by  a 
cellular  interval. 

Dissection. — ^When  you  have  sufficiently  examined  the  muscles  of 
the  third  layer^  divide  the  serrati  and  their  aponeurosis  in  the  middle, 
and  reflect  the  pieces^  one  inwards,  the  other  outwards.  When  this 
is  done,  the  sacro-lumbalis  and  longissimus  dorsi  may  be  traced  from 
below  upwards,  by  merely  passing  the  handle  of  the  sealp^  along  the 
cellular  interval  which  separates  them.  The  next  step  is  to  detach 
the  splenii  at  their  origin  by  an  incision  carried  from  above  downwards 
close  to  the  spinous  processes.  These  muscles  diverge  at  their  upper 
part,  and  leave  between  them  an  interval  in  which  the  complexi  are 
seen.  When  the  splenius  has  been  detached  from  the  vertebrse  and 
reflected  outwards,  the  transversalis  colli  and  trachelo-mastoideus  can 
be  followed  along  the  neck,  taking  them  as  continuations  of  the  loi^ 
dorsal  muscles.  Examine  the  complexus^  then  pass  the  handle  of  the 
scalpel  under  its  inner  border ;  draw  it  outwards  so  as  to  get  the  scal- 
pel deeply  under  it,  and  detach  it  from  the  transverse  processes,  cut- 
ting from  within  outwards.  Reflect  it  up  to  the  head,  by  which  means 
the  recti  and  obliqui  capitis  are  exposed,  and  also  the  spinalis  collL 
Finally,  the  spinalis  dorsi  will  be  observed  between  the  longissimus 
dorsi  and  the  spinous  processes ;  and  when  these  muscles  are  removed^ 
that  series  of  oblique  muscular  and  tendinous  fibres  is  exposed  which 
constitutes  the  multifidus  spins.     When  examining  the  muscles  here 
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noticed,  yoa  will  find  not  a  few  Tanatioiu  in  their  pointa  of  attach- 
raent  in  different  subjectB.  I  lately  saw  the  trape^iu  extend  only  to 
the  Beventh  dorsal  spine ;  and  the  deeper  seated  muscles  are  much 
more  liable  to  present  changes  in  the  number  and  extent  of  the  points 
to  which  their  fibrea  are  fixed. 

423.  m.  Sacro-lumbalis,  fig.  ^'B-  ^• 

98,  1,  or  rather  {if  its  attach- 
ments be  conBideied)  the  sacro- 
costalis,  proceedsupwards,  form- 
ing the  exterior  part  of  the 
erector  spinse,  inclining  a  little 
outwards  as  it  ascends,  at  the 
Hame  time  becoming  narrower, 
inasmuch  as  it  deposits,  as  it 
were,  upon  each  rib  part  of  its 
fibres.  These  end  in  tendtnoas 
processes,  which  are  inserted  in- 
to the  angles  of  the  six  or  seven 
lower  ribs,  and  so  the  muscle 
(at  least  the  part  of  it  that  can 
be  traced  up  &om  the  lumbar 
region)  should  be  considered  as 
terminating,  but  that  a  series  of 
accessory  fibres  (m.  accesaorius 
ad  sacro-lumbalem)  begin  to  be 
placed  along  its  inner  side,  by 
which  it  is  prolonged  to  the 
neck.  These  bundles  of  fibres, 
which  are  overlapped  by  the  in- 
sertions of  the  muscle  itself,  commence  at  the  angles  of  the  ribs 
by  tendinous  points,  which  soon  become  fleshy,  and  pass  up  over 
one  or  two  intercostal  spaces,  to  be  inserted  successively  into  the 
angles  of  the  superior  ribs,  and  into  the  transverse  process  of 
the  last  cervical  vertebra ;  and  so  the  chain  of  continuity  is 
maintained  along  the  thorax. 

Intimately  united  with  these  may  be  observed  another  and 
larger  fiisciculus  of  fibres,  by  which  the  muscle  is  prolonged  into 
the  neck,  and  which  on  that  account  has  been  called  "  cervicalis 
ascendens,"  from  its  resembling  a  process  sent  up  into  the  neck 
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from,  the  sacrp-lurabalis ;  whilst  others  have  applied  to  it  ijie 
term  cervicalis  desceadens,  from  the  circumstance  that  its  more 
Bxed  point  of  attachment  is  at  the  transverse  processes  of  the 
cervicsd  vertehir®,  from  which  it  passes  down  along  the  angles  of 
the  ribs,  and  intermingles  with  the  fibres  of  the  sacrp-lumbalis. 
Be  this  as  it  may,  the  cervical  prolongation  of  the  sacjo-^um- 
balis,  2,  (m.  cervicalis  dscendens ;  cervicalis  ^esp€Mdens^),aT(is€8 
.from  the  angles  of  the  sixth,  fifth,  fourth,  and  third  ribs,.bj,  a 
series  of  tendinous  fasciculi,  which  are  blended  with  the  fibrils  ,9f 
the  sacro-lumbalis.  These  ^dually  unite  to  form  a  thin^  short, 
.muscular  band,  which  extends  along  the  transverse,  processes  of 
the  sixth,  fifth,  fourth,  and  third  cervical  vertebrae,  into  which 
it  is  inserted  by  so  many  separate  digitations  or  points. 

424.  m.  Longissimus  dorsi^  8,  or  inner  division  of  the  erec- 
tor spinse,  is  prolonged  vertically  upwards  from  the  lumbar 
mass,  gradually  diminishing  in  size  as  it  ascends.  It  lies  in  tl^e 
middle  of  the  vertebral  groove,  intermediate  between  the  sacrp- 
lumbalis  and  the  semi-spinalis  dorsi,  from  which  it  is  separated 
by  deep  cellular  intervals.  The  posterior  surface  is  smooth  and 
even,  but  from  the  anterior  a  number  of  processes  are  sent  off, 
which  are  inserted  into  the  transverse  processes  of  the  dorsal 
vertebrae,   as  well  as  the  adjacent  rough  sur&ce  of  the  ribs. 

,  Considerable  variety  occurs  in  the  number  of  these  attachments 
to  the  ribs;  sometimes  they  can  be  traced  to  only  seven  or 
eight,  at  others  to  eleven.  The  muscle  would  at  first  sight 
appear  to  cease  at  the  top  of  the  thorax ;  but  when  examined  in 
that  situation,  it  will  be  found  connected  intimately  with  two 
muscular  fasciculi,  which  may  be  considered  as  accessories  to  it. 
By  one  of  these  (the  transversalis  colli)  it  is  prolonged  into  the 
neck,  and  connected  with  the  transverse  processes  of  the  cervical 
vertebrae ;  by  the  other  (the  trachelo-mastoideus),  with  the  mas- 
toid process  and  the  base  of  the  skull. 

425.  m.  Transversalis  colliy  4,  (transversus  cervicis,  Soemm.) 
arises  from  the  transverse  processes  of  the  four  or  five  upper 
dorsal  vertebrae,  by  so  many  separate  points,  which  are  connected 
with  the  fibres  of  i\e  longissimus  dorsi :  these  form  a  flat,  irre- 
gular fasciculus,  which  is  prolonged  upon  the  transverse  pro- 
cesses of  the  cervical  vertebrae,  and  inserted  by  a  series  of  tendin- 
ous and  fleshy  points  into  their  posterior  tubercles,  from  the 
sixth  to  the  second  inclusive.     The  muscle  must,  from  its  mode 
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of^  origih  and  insertion,  be  tliinner  towards  its  extremities  than 
in  tte  middle.  Its  external  side  is  in  contact  witli  tie  cervicalis 
ascenderis'  and  splenius  colli,  which  rest  upon  it ;  ihe  internal 
one  lies  on  the  Complexus  and  trachelo-mastoidens,  being,  in 
most  ihstaiices,  so  closely  united  with  the  latter,  that  they  are 
^th  difficulty  separated.  ' ' 

'i^o/'tn.'TrfachelO'mastotdeus^  5,  is  the  cranial  prolongation 
"of  the  Irfn^ssimus  dorsi ;  it  is  also  sometimes  called  "  complexus 
'miiibr.*^  It  arises  by  a  series  of  distinct  fasciculi  from  the 
transverse'  processes  of  the  three  or  four  upper  dorsal  vertebrae, 
and'the'fJiree  lower  cervical.  The  union  of  these  forms  a  flat 
and' thin  muscle,  which  ascends,  inclining  somewhat  outwartfe, 
to  be  insertied  into  the  posterior  border  and  surface  of  the  mas- 
toid process.  Its  internal  surface  rests  on  the  complexus  for  the 
greater  part  of  its  extent;  farther  up  it  crosses  over  the  ob- 
Hquus  capitis  (superior  and  inferior),  and  covers  the  origin  of 
the  digastricus.  ' 

427.  nt.  Spinalis  dorsi.  Between  the  inner  border  of  the 
longissimus  dorsi  and  the  spines  of  the  vertebrae  is  placed  a  series 
of  tendinous  and  fleshy  fasciculi,  6,  attached  by  their  lower  ex- 
tremities to  the  first  two  lumbar  and  the  three  contiguous  dorsal 
vertebrae,  and  by  the  upper  to  the  eight  or  nine  superior  dorsal 
spines.     The  fasciculi  thus  attached  at  their  extremities  are  free 

'  in  a  great  measure  towards  the  middle,  and  form  a  separate 
muscle  called  spinalis  dorsi.  The  two  muscles  of  this*  name, 
when  exposed  together,  represent  an  elongated  ellipse. 

428.  m.  Complexus,  7,  (trachelo-occipitalis,)  is  a  thick  and 
rather  broad  muscle,  situated  somewhat  obliquely  upon  the  pos- 
terior part  of  the  cervical  region.  Its  name  is  derived  from  the 
peculiar  manner  in  which  tendinous  and  fleshy  fibres  are  inter- 
mixed in  its  structure.  It  arises  from  the  transverse  and  articu- 
lating processes  of  the  four  or  five  superior  dorsal  vertebrae,  and 
from  the  transverse  processes  of  the  four  inferior  cervical,  by  a 
series  of  tendinous  points.  These  are  soon  aggregated  into  a 
mass,  which  proceeds  obliquely  upwards  and  inwards,  conveiging 
to  the  corresponding  muscle  of  the  opposite  side,  and  finally 
is  inserted  into  the  irregular  surface  between  the  curved  lines  on 
the  occipital  bone.  At  their  origin,  the  two  muscles  of  this 
name  are  separated  at  a  considerable  interval,  but  at  their  inser- 
tions they  are   in   close   contact.     The  posterior  or  external 
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surface  of  each,  which  is  inclined  obliquely  outwards,  is  in  im- 
mediate contact  superiorly  for  a  short  way  with  the  trapezius ; 
in  the  middle  of  the  neck,  the  splenius  rests  upon  it,  and  lower 
down  the  trachelo-mastoideus.  The  anterior,  or  inner  surfiicc 
rests  on  the  semi-spinalis  colli,  and  higher  up  on  the  rectus 
capitis  major,  and  on  the  obliqui. 

Close  by  the  inner  border  of  the  complexus,  and  in  most 
cases  forming  a  part  of  it,  is  a  long  fasciculus,  consisting  of  two 
fleshy  bellies  united  by  a  tendon,  and  hence  named  m.  Biventer 
cervtcis.  Inferiorly  it  presents  two  or  three  tendinous  and 
fleshy  points  attached  to  as  many  transverse  processes  of  the 
dorsal  vertebrae  from  the  fourth  to  the  sixth  or  seventh,  and 
superiorly  inserted  into  the  occipital  bone  near  the  complexus. 

FIFTH    LAYER. 

429.  The  semi-spinalis  muscle  is  so  named  firom  its  fibres 
being  placed  obliquely  between  the  transverse  and  spinous  pro- 
cesses of  the  vertebrae.  It  consists  of  two  parts,  one  in  the 
cervical,  the  other  in  the  dorsal  region ;  hence  they  are  described 
and  named  as  if  they  were  two  separate  muscles,  viz.  semi-spina- 
lis colli  and  semi-spinalis  dorsi. 

m.  Semi-spinalis  colli^  fig.  98,  8,  arises  by  four  or  five  fesci- 
culi  from  the  transverse  processes  of  the  four  or  five  superior 
dorsal  vertebrae.  These,  having  united,  incline  inwards  as  they 
ascend,  and  are  inserted  usually  by  four  separate  points  into  the 
spinous  processes  of  the  cervical  vertebrae,  from  the  fifth  to  the 
second  inclusive.  Its  fibres  at  their  origin  are  covered  by  those 
of  the  longissimus  dorsi,  and  in  the  neck  by  the  complexus  :  its 
inner  surface  rests  on  the  termination  of  the  spinalis  dorsi,  and 
higher  up  on  the  inter-spinales  cervicis. 

m.  Semi-spinalis  dorsi,  9,  is  placed  in  a  continuous  line  im- 
mediately beneath  the  preceding  muscle,  and  intimately  united 
with  it.  It  arises  from  the  transverse  processes  of  the  dorsal 
vertebrae,  from  the  eleventh  to  the  fifth  inclusive,  by  so  many 
distinct  fasciculi.  These,  having  united,  pass  upwards,  and  are 
inserted  into  the  spinous  processes  of  the  four  superior  dorsal 
and  two  lower  cervical  vertebrae.  Its  fibres,  at  their  origin,  are 
concealed  by  the  longissimus  dorsi,  and  at  their  insertion,  for 
some  way,  by  the  semi-spinalis  colli ;  in  the  interval  they  lie 
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between  the  longissimus  dorsi  and  the  spinous  processes  of  the 
vertebrae. 

430.  m.  Rectus  capitis  posticus  majors  10,  (axoido-occipita- 
lis,)  is  situated  along  the  middle  line,  close  to  the  vertebrae,  ex- 
tending from  the  spinous  process  of  the  axis  to  the  under  surface 
of  the  base  of  the  skull.  It  arises  by  a  pointed  origin  from  the 
process  just  mentioned,  and,  gradually  enlarging  as  it  ascends, 
is  inserted  into  the  inferior  curved  line  of  the  occipital  bone. 
It  diverges  somewhat  from  the  corresponding  muscle  of  the  op- 
posite side,  and  is  covered  by  the  complexus. 

431.  m.  Rectus  capitis  posticus  minora  11,  (atlo-occipi talis,) 
extends  from  the  atlas  to  the  base  of  the  skull,  being  smaller 
every  way  than  the  preceding.  It  arises  from  the  posterior 
border  of  the  atlas,  and  is  inserted  into  the  rough  surface  be- 
tween the  inferior  curved  line  on  the  occipital  bone,  and  the 
foramen  magnum.  It  lies  nearer  to  the  middle  line  than  the  pre- 
ceding muscle,  and  can  therefore  be  seen  without  disturbing  it. 

432.  m.  Obliquus  capitis  inferior^  12,  (axo-atloideus,)  is 
placed  obliquely  between  the  first  two  cervical  vertebrae.  It  arises 
from  the  spinous  process  of  the  axis,  between  the  origin  of  the 
rectus  posticus  major  and  the  insertion  of  the  semi-splnalis 
colli,  and  is  inserted  into  the  extremity  of  the  transverse  process 
of  the  atlas. 

433.  m.  Obliquus  capitis  superior^  13,  (atlo-post-mastoideus,) 
extends  from  the  atlas  to  the  lateral  and  inferior  part  of  the  base 
of  the  skull.  It  arises  from  the  extremity  of  the  transverse 
process  of  the  first  cervical  vertebra,  inclines  from  thence  ob- 
liquely upwards  and  inwards,  expanding  somewhat  as  it  ascends, 
and  is  inserted,  close  behind  the  mastoid  process,  into  the  in- 
terval between  the  curved  lines  of  the  occipital  bone.  These 
two  muscles  are  covered  by  the  complexus,  and  correspond,  the 
one  with  the  first  inter-vertebral  space,  the  other  with  that  be- 
tween the  atlas  and  occiput. 

434.  m.  Inter-spinaleSf  14,  as  their  name  implies,  are  short 
fasciculi  of  fleshy  fibres,  placed  between  the  spinous  processes 
of  the  contiguous  pairs  of  vertebrae.  They  are  well  marked 
and  defined  in  the  neck,  in  the  lumbar  region  they  are  seldom 
distinct,  and  in  the  dorsal  can  scarcely  be  said  to  exist.  As 
each  passes  from  the  upper  border  of  a  particular  spinous  pro- 


344:  .4tl»l9DSS^1>F^-^PfiB''BA€nDJ'  )>{'<  • 

c€e»  ia  tli6<  neek^  td  be^merteQ  IntoUbat  nextlibbtfd^itj  ii^difust^ 
eoftsist  of  Wo  perte, }  <3i^e  for  edeh  tubeitde, '  iiiiui^t^  ins  tb'e ' 
spinous  I  procesaea  in  thieregjaa  (txcxtpt  the  fliislt  atKl  kffl)'ftr^,« 
bifid  At  iimt  catimnittes^  Tbeir  poiats  of  atta€lundit^<&l^  one!! 
ixidioikte  theif  extent  and  relatioinfi.  >   .  -    .>:' 

435.  In  close  contact  with  the  inter-spinales,  aiird'  |^ac^' 
^ong  their  posterior  border,  maybe  obse9r¥ed, in  mpsfc^^iijistaQc^s, 
isome  thin  bundles  of  fibres,  which  c^npot  be  sfiid  to  lie  witbjya> 
the  interval  of  the  spinous  pxocesi^es.     On  H^e  conis^y^  ik^y 
^t^nd  from  the  sunmiit  of  one  to  the  next,  or  second  aext^^ 
^bpye  it.     From  this  circumstance  they  have  been  called  ^i^pror* 
spindly;  and  as  they  increase  gradually  from  below  upwards^ 
b,^ng  situated  in  the  median  line,  they  may  be  considered  as: 
^omlogous  to  the  recti  capitis  postici. 

-  When  proceeding  with  the  dissection  of  the  mosoles  here 
noticed,  you  will  meet  with  the  elevators  of  the  lifas,  a  series  of 
fieshy  and  tendinous  bundles  extended  downwards  and  forwards 
from  the  transverse  processes  of  the  vertebrae  to  the  margins  of 
the  ribs ;  for  these  see  section  499. 

436.  m,  Inter-transversales  are  placed  between  the  transverse 
processes  of  the  cervical  vertebrae ;  they  can  seldom,  if  fever,  be 
demonstrated  in  the  dorsal  or  Inmbar  region.  As  the  transverse 
processes  of  the  vertebrae  in  the  neck  are  bifid,  the  muscles  dis- 
posed between  each  pair  of  them  are  arranged  in  two  planes, 
one  before  the  other,  so  that  the  cervical  nerves,  at  their  exit 
from  the  vertebral  column,  necessarily  pass  out  between  them. 

437.  wi.  Multifidus  spina,  15,  extends  along  the  spinal  co- 
lumn from  the  sacrum  to  the  axis,  filling  up  the  deepest  part  of 
the  groove  between  the  transverse  and  spinous  processes.  It  is 
made  up  of  bundles  of  fleshy  and  tendinous  fibres,  intermixed 
rather  confusedly  together.  The  direction  of  these  is  more  or 
less  oblique,  but  their  length  varies  considerably,  as  they  are 
found  to  reach  from  the  transverse  process  of  a  particular 
vertebra  to  the  spinous  process  of  that  immediately  above  it, 
and,  in  other  instances,  to  those  higher  up  by  one  or  two 
spaces.  Thus  formed,  the  structure  here  described  should  be 
considered  not  as  a  single  muscle,  but  rather  as  an  aggregate 
of  many,  which  conspire  in  their  general  action  on  the  verte- 
bral column,  by  reason  of  the  separate  influence  which  each 
can  exert  on  individual  pairs  of  vertebrae.     The  first  of  these 
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c^^a  oj^  Xlm  fifth  lumbar  unertobca,  tlie  kst  froi^  the  tnmbTetfse 
pyoc^S!ft.,Of  riibe  third  cerv^ieaL  v^rtebwa'  to  the-  spine  of  the  «iw. 
The  Dftu^ple  gi?»duaUy  diBiiffldsheft  Id  bulk  mit  ascends;  h« 
fibres  are  intimately  blended  urith  those  of  the  semi-spinaiiB 
4w«i  =et  qolli.  .     .    , 

Cb^hin^ctacHons.'— The  sacro-lumbalis,  longissimus  dorsi,   and 
nfl^tiMiit  spmet,  conspire  in  fixing  the  spinal  column,  and  thereby 
raaaaatMnlng  tbe  trunk  erect.     If  they  continue  their  effort,  the  body 
will  be  drawn  somewhat  backwards,  as  may  be  observed  when  a 
considerable  weight  is  suspended  from  the  neck,  or  in  persons  who 
hate  become  excessiTely  fat.     In  both  these  cases,  the  extensOt 
muscles  are  required  to  make  increased  efforts  to  counterpoise  the 
influence  of  the  weight  appended  to  the  fore  part  of  the  body.     As 
these  muscles  have  to  sustain  the  trunk  in  the  sitting  as  well  as  in 
the  standing  posture,  it  might  be  supposed  that  they  scarcely  ad« 
mitted  of  any  relaxstion,  and  therefore  are  kept  almost  constantly 
in  acti(m.    But  it  does  not  appear  necessary,  except  in  making  gieat 
efforts,  that  all  of  them  should  be  in  action  at  the  same  moment, 
and  even  the  different  parts  of  the  same  muscle  must,  in  meet  cases, 
act  successively.    Thus  the  lower  fibres  of  the  multifidus  spiiue  pass 
from  the  sacrum  to  the  lumbar  spines,  and  materially  assist  the  qua* 
dratus  lumborum  and  other  muscles  in  fixing  the  lumbar  veriebresi. 
These,  or  rather  their  transverse  processes,  become  the  fixed'  points 
from  which  the  succeeding  parts  of  the  multifidus  act  on  the  spines 
throughout  the  entire  length  of  the  column,  so  that  a  succession  of 
efforts  is  propagated  from  below  upwards  by  a  sort  of  vennicular 
motion.     When  by  such  an  arrangement  the  action  of  one  set  of 
fibres  succeeds  that  of  another,  each  will  have  its  alternations  of  con- 
traction and  relaxation,  as  well  as  the  fibres  of  those  musdes  in  which, 
the  change  is  more  perceptible.     The  sacro-lumbalis  can  draw  down 
the'  lower  ribs ;  and  if  the  effort  be  continued,  this  influence  must 
speedily  be  propagated  to  the  spinal  column,  which  is  thus  bent 
towards  the  side  by  means  of  the  intimate  connexion  between  the 
heads  of  the  ribs  and  the  vertebrae.     The  lon^ssimus  dorsi  conspires 
to  produce  the  same  effect.     The  spine  admits,  to  a  certain  extent,  of 
a  rotatory  movement.     Thus  the  head  may  be  carried  round  by  a 
horizontal  motion,  until  the  chin  comes  nearly  on  a  line  with  the 
point  of  the  shouldier,  after  which  the  spine  may  be  made  to  tirni  on 
its  own  axis,  until  the  face  shall  have  completed  almost  a  semi-circle, 
from  the  point  at  which  its  first  movement  began.     The  latter  move- 
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ment  is  efiected  by  that  peeuliar  aetion  of  the  multifidus  spuue  above 
alluded  to ;  but  it  is  the  musde  of  the  opposite  side  firom  that  towards 
which  the  moyement  takes  place,  that  produces  the  rotation,  assisted 
by  the  obliquus  extemus  abdomims. 

The  influence  of  the  sacro-lumbalis  in  deprosdng  the  lower  ribs 
must  be  evident  firom  its  mode  of  attachment  to  them.  But  ita 
accessory  muscle  (cervicalis  asoendens),  by  taking  its  fixed  point  at 
the  cervical  vertebrae,  is  enabled  to  draw  up,  and  therefore  elevate, 
the  ribs  into  which  it  is  inserted. 

Muscles  of  the  Upper  Extremity, 

438.  The  muscles  of  the  upper  extremity,  taken  in  the  order 
of  their  situation,  may  be  divided  into  four  groups,  viz.  those 
placed  on  the  shoulder,  those  on  the  arm,  on  the  fore-arm,  and 
on  the  hand.  We  must,  however,  commence  the  description  of 
the  moving  powers  of  the  limb  with  that  of  the  two  pectoral 
muscles  and  the  serratus  magnus. 

Dissection  of  ike  upper  arm, — The  subject  being  laid  on  its  back, 
and  the  arm  drawn  away  from  the  side,  an  incision  may  be  made 
through  the  skin,  commencing  at  the  middle  of  the  clavicle,  and  ex- 
tending down  to  the  centre  of  the  axilla.     From  this  another  line  may 
be  drawn,  downwards  and  inwards,  along  the  lower  border  of  the 
pectoralis  major.     The  angular  flap  thus  included  should  then  be 
raised  from  off  the  muscle  just  named,  itis  dissection  being  conducted 
from  without  inwards  to  the  fore  part  of  the  sternum,  so  as  to  expose 
the  muscle.     It  may  be  necessary  to  make  another  incision  through 
the  skin,  along  the  clavicle,  to  the  sternum,  from  the  point  above  in- 
dicated.    The  external  flap  of  the  skin  may  then  be  dissected  off  the 
remainder  of  the  pectoral  muscle,  and  part  of  the  deltoid.     When  the 
external  sur&ce  of  the  pectoralis  major  has  been  examined,  it  may  be 
detached  easily  by  drawing  forwards  its  lower  border,  and  inserting  the 
scalpel  between  it  and  the  costal  cartilages,  and  cutting  through  its 
attachments  to  them,  as  well  as  to  i;he  sternum  and  clavicle,  succes- 
sively.    The  muscle  may  then  be  drawn  outwards,  and  the  fold  in  its 
tendon  examined.     The  pectoralis  minor  is  thus  exposed,  and  ihe 
axillary  vessels  partly.     The  costal  attachment  of  this  muscle  may 
be  separated  in  the  same  way  as  the  other.     The  axillary  vessels  are 
by  these  measures  brought  fully  into  view,  little  else  remaining  to  be 
done  than  to  remove  the  cellular  tissue  in  which  they  are  embedded. 
For  the  Axillary  Artery, — ^the  Vein, — and  the  Plexus  of  Nerves,  see 
subsequent  sections. 
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When  commencing  the  dissection  of  the  arm,  an  incision  may 
be  made  from  the  middle  of  the  interval  between  the  folds  of  the 
axilla,  and  thence  drawn  down  to  the  middle  of  the  space  between 
the  condyles  of  the  humerus.  This  indicates  the  course  of  the 
brachial  artery.  It  should  barely  divide  the  skin,  care  being  taken 
not  to  injure  the  fascia  beneath  it.  It  will  be  found  convenient  to 
bound  it  below  by  a  transverse  incision  ,*  after  which,  the  skin  may 
be  cautiously  raised  from  the  fascia  all  round  the  arm.  In  order  to 
expose  the  deltoid,  it  will  be  necessary  to  make  an  incision  through 
the  integument,  commencing  at  the  external  third  o(  the  clavicle, 
and  extended  along  the  acromion  and  spine  of  the  scapula;  after 
which,  it  may  be  dissected  off  the  muscle,  proceeding  from  above 
downwards  and  outwards,  until  the  whole  flap  of  skin  is  removed. 
When  the  muscle  has  been  examined,  it  may  be  easily  detached 
from  its  origin,  and  reflected  down  on  the  arm,  by  inserting  the 
scalpel  imder  its  posterior  border,  and  cutting  from  within  outwards, 
close  along  the  margin  of  the  spine  of  the  scapula,  and  so  successively 
along  the  acromion  and  clavicle.  This  will  expose  the  circumflex 
vessels  and  the  external  rotator  muscles. 

The  fascia  of  the  arm  may  in  the  next  place  be  divided,  and 
reflected  in  the  same  way  as  the  integument.  In  doing  so,  care 
should  be  taken  not  to  injive  the  internal  cutaneous  nerve.  As  the 
fascia  is  being  reflected,  the  biceps  muscle  and  the  brachial  artery  and 
the  nerves,  except  the  circumflex  and  spiral,  are  brought  into  view. 
Their  relative  position,  particularly  at  the  head  of  the  arm,  should  be 
attentively  considered.  If  the  arm  be  rotated  outward,  the  direction 
of  the  spiral  nerve  and  profunda  artery  can  easily  be  traced,  for  some 
way,  between  the  heads  of  the  triceps  muscle.  At  the  outer  side  of 
the  arm,  the  nerve  will  be  foimd  in  the  deep  sulcus  between  the 
brachialis  anticus  and  supinator  longus,  after  it  has  made  its  turn 
behind  the  humerus.  The  external  cutaneous  nerve  also  has  to 
reach  the  external  side  of  the  arm,  but  it  runs  in  front  of  the  humerus, 
piercing  the  coracobrachialis  muscle,  and  then  lying  between  the 
biceps  and  brachialis  anticus.  The  examination  of  the  triceps  had 
better  be  conducted  from  below  upwards,  following  the  plan  adopted 
in  the  description  given  of  it ;  and  when  its  three  heads  have  been 
carefriUy  traced  out,  a  longitudinal  incision  may  be  made  through  the 
substance  <^  the  muscle ;  after  which,  when  the  two  parts  are  drawn 
back,  the  manner  in  which  the  fleshy  fibres  proceed  to  the  bone,  from 
its  tendon  or  aponeurosis,  will  be  distinctly  seen. 
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and  in  &ont  of  the  axilla.  It  is  broad  and  expanded  it  l^e  itii- 
mei  situation,  narrowing  gradually  towatds  the  latter,  and  utisit 
from  the  atemal  half,  or  a  little  more,  of  the  clavicle,  froin  the 
wtteiioT  Biirfece  of  the  sternum,  extending  as  fer  down  as  the 
insertion  of  the  cartilage  of  the  sixth  rib,  and  irom  the  cartilagtiEi 
of  the  true  ribe,  escept  the  first  and  last.  In  some  cases,  tikb, 
a  fle^y  slip  is  derived  fcata  the  aponeurosis  of  the  obliqini^  ^- 
t^mus  abdominis,  where  it  covers  the  rectus  muscle.  Vioid  tl^ 
extensive  origin  the  fieehj  fibres  proceed,  conreiging  bowa^ 
the  tendon  of  insertion;  those  from  the  clavide,  whidi'>We 
usually  separated  irom  the  rest  by  a  cellular  interval,  pass  dd*il- 
worde  and  outirards ;  those  from  the  lower  cartitages  oMi^u^fy 


outwards;  the  middle  set  horizontally.  The  muscular  fibres 
become  continuous  with  those  of  the  tendon,  and  still  retain 
tti^fe*  6rigittdl  direction  as 'they-  j^rocce^  to  their  t'es^otive'poSnts 
of  Ini^iMUyn  into thef humemsi;  andiastJie'supenori fibies'deBo^d', 
whilst  the  inferior  ones  ascend,  the  latter  passing  behind  the 
former,  their  arrangement  gives  to  the  muscle  a  folded  or  twisted 
appearance  along  its  axillary  border.  The  flat  portion  of  the 
muscle  here  described,  after  being  extended  across  the  axilla,  is 
inserted  into  the  anterior  border  of  the  bicipital  groove  in  the 
humerus,  its  cutaneous  sur&ce  being  muscular,  the  axillary  ten- 
dinous. Direction — the  superior  fibres  descend  as  they  pass 
outwards ;  thdse  immediately  below  them  are  horizontal ;  the 
rest  ascei^d  with  increasing  degrees  of  obliquity :  structure— 
aponeurotic  at  its  internal  and  external  attachments,  fleshy  in 
the  rest  of  its  extent :— relations — the  aponeurotic  fibres  of  its 
internal  border  decussate  with  those  of  the  corresponding  muscle 
in  front  of  the  sternum  ;  the  inferior  border  overlaps  the  serra- 
tus  magnus,  and  the  superior  runs  parallel  with  that  of  the  deU 
toid  muscle,  from  which  it  is  only  separated  by  the  cephalic  vein 
and  a  small  artery.  The  anterior  surface  is  subcutaneous  in  the 
greater  part  of  its  extent,  being  only  covered  by  some  of  the 
fibres  of  the  platysma  myoides,  and  by  the  mamma.  The  pos- 
terior surface,  besides  the  sternum,  clavicle,  and  ribs,  is  in  rela- 
tion with  the  pectoralis  minor,  subclavius,  and  serratus  magnus 
muscles,  which  it  covers,  iand  also  with  the  axillary  vessels  and 
nerves.  The  lower  border  of  this  muscle  is  at  first  separated 
from  that  of  the  latissimus  dorsi  by  a  considerable  interval,  in 
which  may  be  observed  the  fibres  of  the  serratus  magnus  ;  but 
they  gradually  converge  towards  the  axilla,  forming  its  folds  or 
borders. 

440.  TO.  Pectoralis  minor,  fig.  99,  2,  (costo-coracoideus,)  lies 
at  the  superior  part  of  the  thorax,  covered  by  the  preceding 
muscle, .  and  extended  obliquely  across  the  axilla.  It  arises 
frqm  the  external  sur&ce  of  the  third,  fourth,  and  fifth  ribs,  near 
their  cartilages ;  its  margin  being  usually  dentated,  so  that  some 
of  the  older  anatomists  named  it  ^^  serratus  anticus  minor.'*'* 
The  fleshy  fibres,  as  they  proceed  obliquely  upwards  and  out- 
wards, converge  to  a  narrow  tendon,  which  is  inserted  into  the 
inner  and  upper  border  of  the  coracoid  process  near  its  extremity; 
Its  direction  and  structure  have  been  here  sufficiently  indicated. 
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Relati<m8 — the  anterior  snriaee  is  covered  by  the  pectondis 
major,  the  posterior  crosses  the  axiUary  vessek  and  nerres. 

441.  1ft.  Subclavius,  fig.  99^  S,  (costo-clavicularis,)  is  placed 
under  the  chivicle,  in  the  interval  between  it  and  the  first  rib. 
It  arises  hj  a  small  short  tendon  from  the  cartilage  of  the  first 
rib)  close  to  the  rhomboid  ligament,  from  which  it  is  directed 
outwards  beneath  the  clavicle,  forming  a  rounded  fleshy  fascicu- 
lus, which  is  inserted  into  the  grooved  and  rough  sur£Eu;e,  along 
the  costal  aspect  of  the  clavicle,  for  nearly  half  its  length*  Be* 
lations — its  upper  sur&ce  is  covered  by  the  clavicle,  a  small  part 
beneath  it  being  overlapped  by  the  pectoralis  major,  but  which  is 
at  first  not  perceptible,  until  a  dense  fascia  that  covers  it  is  dis- 
sected off;  the  costal  surfiice  lies  in  front  of  the  subclavian  ves- 
sels as  they  pass  down  from  the  neck. 

THORACIC    REGION   (LATERAL). 

442.  m.  Serratus  magnus,  fig.  99,  4,  (costo-bosiHscapuIaris,)  is 
placed  upon  the  upper  and  lateml  parts  of  the  thorax,  between  the 
ribs  and  the  scapula,  being  deeply  seated  in  the  greater  part  of 
its  extent.  Its  anterior  border  presents  eight  or  nine  fleshy 
jpoints  or  digitations,  giving  it  a  serrated  appearance,  whence  its 
name  is  taken.  By  these,  as  its  points  of  attachment,  it  arises 
from  the  surface  of  the  eight  superior  ribs ;  for  it  is  generally 
found  that  two  of  the  processes  come  from  the  second  rib,  or,  at 
all  events,  the  one  arising  from  it  is  larger  than  any  of  the 
otheis,  and  not  unfrequently  of  a  deeper  colour.  From  this 
extensive  origin,  the  fibres  of  the  muscle,  forming  a  flat  thin 
plane,  conveige  as  they  proceed  backwards,  and  are  inserted  into 
the  base  of  the  scapula,  being  interposed  between  the  subscapu- 
laris  on  the  one  side,  and  the  rhomboidei  and  levator  anguli 
scapulee  on  the  other.  Structure— fleshy  in  its  entire  extent. 
If  the  muscle  be  put  on  the  stretch  by  drawing  the  scapula 
backwards,  its  fibres  will  be  observed  to  be  arranged  in  flat  fesci- 
culi,  traceable  from  its  serrated  border,  and  distinguished  from 
one  another  by  deep  linear  impressions.  Relations — one  sur- 
face rests  on  the  superior  ribs,  the  intercostal  muscles,  and  part 
of  the  serratus  posticus  superior ;  the  other  is  subcutaneous  in 
the  angular  interval  between  the  pectoralis  and  latissimus  dorsi ; 
higher  up  it  is  covered  by  both  the  pectoral  muscles ;  in  the 
rest  of  itis  extent  it  is  in  relation  with  the  subscapular  muscle 
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and  the  axillary  vessels.  The  greater  numbor  of  its  fibres  will 
be  observed  to  converge  towards  the  angles  of  the  scapula,  par- 
ticularly the  lower  one. 

Combined  actions, — The  most  obvious  actions  of  these  muscles  are 
exerted  upon  the  shoulder  and  arm,  as  being  their  more  movable 
points  of  attachment.  The  pectoralis  major,  conjointly  with  the  latis- 
shnus  dorsi  and  teres  major,  depresses  the  humerus,  if  it  has  been 
previously  elevated ;  it  then  conspires  with  them  in  pressing  the  arm 
closely  to  the  side,  and,  continuing  the  same  effort,  will  by  itself  trail 
it  along  the  side  and  front  of  the  chest.  The  pectoralis  minor  draws 
the  point  of  the  shoulder  downwards  and  inwards  to  the  thorax.  If 
the  arms  be  fixed,  these  muscles  act  on  the  ribs  and  assist  in  dilating 
the  chest.  This  is  frequently  observed  during  the  forcible  efibrts  at 
inspiration  made  by  asthmatic  persons ;  the  arms  are  rendered  fixed, 
by  seizing  hold  of  some  object,  and  then  every  muscular  effort  is  called 
into  play  which  can  elevate  the  ribs. 

When  the  scapula  is  rendered  fixed  by  the  trapezius  and  rhomboid 
muscles,  the  serratus  acts  on  the  chest  in  the  same  way  as  the  pec« 
toral  muscles  do ;  but  its  most  ordinary  action  is  to  draw  the  base 
and  inferior  angle  of  the  scapula  forwards,  so  as  to  elevate  the  point 
of  the  shoulder  by  means  of  the  rotatory  motion  it  can  impress  upon 
it  conjointly  with  the  trapezius,  as  has  been  observed  when  treating 
of  the  latter  muscle.  The  continuation  of  the  same  effort  retains  the 
shoulder  elevated,  as  when  a  burden  is  sustained  upon  it ;  but,  as  a 
preparatory  measure,  the  thorax  must  be  fixed.  Whilst  any  impor- 
tant muscular  exertion  is  being  performed,  the  thorax  must  be  fixed, 
and  retained  so  by  preventing  the  escape  of  the  included  air.  This 
may  be  inferred  from  observation  on  what  takes  place  under  such  cir- 
cumstances, but  was  reduced  to  the  test  of  experiment  by  M.  Bour- 
don.* He  opened  the  trachea,  or  larynx,  of  a  dog  that  had  been  in 
the  habit  of  jumping  and  tumbling  when  bidden ;  after  which,  the 
animal  was  no  longer  able  to  make  any  similar  efforts,  though  evir 
dently  willing  to  do  so.  But  when  the  aperture  was  closed,  by 
drawing  the  margins  of  the  wound  together,  the  lost  power  was  in- 
stantly restored. 

ACROMIAL    REGION. 

443.  m,  DeltoideuSy  fig.  99,  5,  (sub-acromio-humeralis,)  is 
situated  at  the  superior  and  exterral  part  of  the  arm,  covering  in 

*  M^moire  sur  left  EfTorts. 
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the  shoulder-joint ;  its  f<mn  is  triangular,  the  base  above,  and 
the  apex  below.  It  arises  from  the  external  third  of  the  ebb- 
vicle,  from  the  lower  border  of  the  acromion,  and  from  the  spine 
of  the  scapula,  as  &r  back  as  the  small  triangular  suxfiice  in 
which  it  terminates ;  and  is  inserted  into  the  rough  prominenee 
on  the  middle  of  the  outer  side  of  the  humerus.  Direction—^ 
the  middle  fibres  descend  perpendicularly,  the  anterior  and  pos* 
terior  converge  to  these  as  to  a  common  point:  structure—* 
fleshy  and  tendinous  at  its  base,  tendinous  at  its  apex,  fleshy  in 
the  rest  of  its  extent:  relations — by  the  outer  surfiice,  with 
the  platysma  myoides  and  integuments;  by  the  inner  sur&ce, 
with  the  tendon  of  the  pectoralis  major,  the  circumflex  yesgels 
and  nerves,  the  outer  side  of  the  humerus,  the  fibrous  capsule 
of  the  shoulder-joint,  the  coracoid  process,  the  pectoralis  minor, 
coraco-brachialis,  biceps,  subscapularis,  coraco-acromion  liga- 
ment, the  external  rotator  muscles,  and  the  triceps ;  by  the  an- 
terior border,  with  the  pectoralis  major  (from  which  it  is  sepa* 
rated  by  the  cephalic  vein),  and  more  inferiorly  with  the  biceps : 
the  posterior  border  is  free. 

SCAPULAR  REGION    (POSTERIOR). 

444.  m.  Supra- spinatus^  fig.  97,  4,  is  placed  at  the  superior 
part  of  the  shoulder,  in  the  supra-spinous  fossa  of  the  scapula. 
Its  form  is  elongated  and  triangular.  It  arises  from  the  pos- 
terior two-thirds  of  the  fossa  above  mentioned,  and  is  inserted 
into  the  superior  surface  of  the  greater  tuberosity  of  the  humerus. 
Direction — oblique  from  behind  forwards:  structure — tendin- 
ous at  the  humeral  end,  fleshy  in  the  rest  of  its  extent :  rela- 
tions—  by  the  outer  sur&ce,  with  the  trapezius,  coraco-acromion 
ligament,  and  deltoid ;  by  the  inner  surface,  with  the  scapula 
and  the  ligamentum  proprium  posticum,  with  the  supra-scapular 
nerve  and  vessels,  the  omo-hyoideus  muscle,  and  the  fibrous 
capsule  of  the  shoulder-joint,  with  which  it  is  intimately  united. 

446.  m.  Infraspinatus^  fig.  97,  5,  occupies  the  chief  part  of 
the  infra-spinous  fossa,  and  arises  from  the  lower  surface  of  the 
spine  of  the  scapula,  and  from  all  the  convex  part  of  its  dorsum. 
The  fibres  converge  to  a  tendon,  at  first  concealed  in  a  great 
degree  within  the  substance  of  the  muscle,  but  which  afterwards 
proceeds  forwards  over  the  capsular  ligament  of  the  joint,  to 
be  inserted  into  the  upper  border  of  the  great  tuberosity  of  the 
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hmnerus.  Direction — from  behind  forwards,  the  superior  fibres 
being  nearly  horizontal,  the  inferior  ones  converging  to  meet 
thein  :  structure — tendinous  at  the  humeral  end,  and  for  some 
way  along  its  centre,  fleshy  in  the  rest  of  its  extent :  relations — 
the  posterior  surface  is  covered,  partly  by  the  deltoid,  the  latis- 
dtftitis  dorsi,  and  trapezius,  a  small  part  also  being  subcutaneous; 
the  anterior  rests  on  the  bone  and  capsular  ligament.  The  lower 
border  is  in  contact  with  the  teres  minor,  being  united  posteri- 
orly with  it  and  the  teres  minor. 

446.'  m.  Teres  minor ^  fig.  97^  6,  lies  along  the  inferior  border 
of  the  scapula ;  its  form  is  elongated,  narrow,  and  round.  It 
arises  \fY  a  series  of  oblique  fibres  from  the  dorsal  surface  of  that 
ridge  which  surmounts  the  axillary  border  of  the  scapula,  and 
from  two  aponeurotic  septa,  placed  between  it  and  the  infra- 
spinatus and  teres  major  muscles.  Its  insertion  lies  immediately 
below  that  of  the  infta-spinatus,  into  the  greater  tuberosity  of 
the  humerus.  Direction — oblique  from  behind  forwards  and 
ujiwards:  structure — tendinous  at  its  humeral  end,  fleshy  in 
the  rest  of  its  extent :  relations-— by  the  outer  surface  with  the 
integuments  and  deltoid  muscles ;  by  the  inner  with  the  scapula, 
the  posterior  or  dorsal  branch  of  the  sub-scapular  artery,  the 
long  head  of  the  triceps  muscle,  and  the  fibrous  capsule  of  the 
shoulder-joinii.  The  upper  border  lies  in  contact  with  the  infra- 
spinatus ;  the  lower  with  the  teres  major,  but  is  separated  ante- 
norly  from  it  by  the  long  head  of  the  triceps ;  the  posterior 
extremity  is,  as  it  were,  inserted  between  the  teres  major  and, 
infra-spinatus,  being  connected  with  both,  as  has  been  above 
stated. 

The  three  flat  surfaces  marked  on  the  upper  border  of  the 
great  tuberosity  of  the  humerus  give  insertion  to  these  three 
muscles,  taken  in  their  regular  order,  from  above  downwards. 

447.  m.  Teres  major ^  fig.  100,  1,  extends  from  the  inferior 
angle  of  the  scapula  to  the  humerus,  contributing  to  form  the 
posterior  border  of  the  axilla.  It  is  rather  broad  and  compressed 
than  round,  as  its  name  would  imply.  It  arises  from  the  flat 
expanded  surface  placed  at  the  inferior  angle  of  the  scapula,  and 
from  the  septa  interposed  between  it  and  the  teres  minor  and 
infra-spinatus.  Its  insertion  takes  place  by  a  broad  flat  tendon 
into  the  posterior  border  of  the  bicipital  groove  in  the  hume- 
rus, being  in  close  contact  with  the  tendon  of  the  latissimus 
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dorsi.  Its  direction  must  necessarily  vary  according  to  tte 
different  positions  of  the  scapula  and  humerus.  Towards 
their  insertion  its  fibres  appear  to  descend  somewhat,  whilst 
those  of  the  ktissimus  ascend,  so  that  its  border  is  placed  lower 
down  than  that  of  the  latter  muscle.  Structure — tendinous 
at  its  insertion,  fleshy  in  the  rest  of  its  extent:  relations  — 
its  posterior  surface  is  covered  by  the  latissimus  dorsi  and  in- 
tegument, and  crossed  by  the  long  head  of  the  triceps ;  the 
anterior,  in  part  of  its  extent,  is  in  contact  with  the  latissimus 
(in  consequence  of  the  change  of  direction  of  the  latter),  and 
slightly  with  the  coraco-brachialis  and  brachial  vessels. 

SCAPULAR   REGION   (ANTERIOR). 

448.  m.  Suh-scapuhris,  fig.  100,  2,  ^'S-^'^- 

fills  up  the  hollow  of  the  scapula,  lying 
between  that  bone  and  the  thorax,  from 
which,  however,  it  is  separated  by  the 
seiratus  magnus  muscle.  It  arises  from 
the  entire  Eurlace  of  the  sub-scapular 
fossa,  its  fibres  being  divided  into  two 
or  three  bundles  by  aponeuroses  con- 
nected with  the  prominent  lines  marked 
on  the  bone.  From  this  extensive  ori- 
^n  the  fibres  converge  to  a  thick  ten- 
don, which,  after  being  intimately  united 
with  the  capsular  ligament,  is  inserted 
into  the  lesser  tuberosity  of  the  humerus. 
Direction — from  behind  forwards,  the 
superior  fibres  being  nearly  horizontal, 
the  inferior  ascending  obliquely :  struc- 
ture— tendinous  at  its  humeral  extremi- 
ty, fleshy  in  the  rest  of  its  extent :  rela- 
tions— by  the  outer,  or  posterior  surface,  with  the  scapula,  and 
the  fibrous  capsule  of  the  shoulder,  to  which  it  is  intimately  ad- 
herent ;  by  the  inner,  or  anterior  surface,  with  some  loose  cellu- 
lar tissue  separating  it  from  the  sermtus  magnus,  and  the  brachial 
plexus  of  nerves. 

Aetion». — The  deltoid  can  raise  the  arm  directly  from  the  side,  so 
as  to  bring  it  at  right  an^es  with  the  body,-  af^  which,  by  means 
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of  its  anterior  and  posterior  fibres^  it  can  carry  the  limb  alternately 
backwards  and  forwards^  being  assisted  in  the  former  movement  by 
the  teres  major  and  latissimus  dorsi^  in  the  latter  by  the  pectoralifi 
major.  The  mass  of  its  muscular  fibres  is  so  considerable,  that  it  is 
enabled,  by  pressing  down  the  head  of  the  humerus,  to  make  it  glide 
upon  the  surface  of  the  glenoid  cavity  of  the  scapula,  and  then,  by 
continuing  the  effort,  to  raise  the  limb  directly  upwards,  so  as  to  bring 
it  to  the  vertical  position.  Its  only  assistant  in  elevating  the  arm  is 
the  supra-spinatus,  (whose  power  in  this  respect  must  be  trivial,  as  it 
is  inserted  so  near  the  centre  of  motion). 

The  supra-spinatus,  infra-spinatus,  and  teres  minor,  are  the  exter- 
nal rotators  of  the  arm,  whilst  the  sub-scapularis  rotates  it  inwards ; 
for,  as  they  are  opposed  in  situation,  so  they  are  antagonists  in  action. 
The  power  of  these  muscles  is  increased  in  no  small  d^ree  by  passing 
over  the  globular  head  of  the  humerus,  and  also  by  being  inserted  into 
the  prominent  processes  of  bone  which  remove  the  line  of  their  direc- 
tion to  a  distance  from  the  axis  of  the  humerus.  The  teres  major 
conspires  with  the  latissimus  dorsi  in  its  actions ;  it  depresses  the  arm, 
if  raised,  and  rotates  it  on  its  axis..  If  the  arm  be  fixed,  as  when,  in 
the  reclining  postiure,  the  elbow  is  removed  from  the  side,  these 
muscles,  particularly  the  teres  major,  assisted  by  the  long  head  of  the 
triceps,  can  approximate  the  lower  border  of  the  scapula  to  the  shaft 
of  the  humerus,  thus  conspiring  with  other  muscles,  viz.  the  pec- 
toralis  and  latissimus  dorsi,  to  trail  the  body  after  the  out-stretched 
limb. 

HUMERAL    REGION   (ANTERIOR). 

449.  m.  Coraco-brachialis,  fig.  100,  8,  is  placed  along  the 
superior  and  inner  part  of  the  arm  for  about  half  its  length.  It 
arises  from  the  coracoid  process  of  the  scapula,  between  the 
pectoralis  minor  and  the  short  head  of  the  biceps,  ako  from  the 
tendon  of  the  latter,  with  which  it  is  intimately  united  for  some 
way.  The  fleshy  fasciculus  thus  formed  passes  downwards  and 
a  little  outwards,  to  be  inserted  into  the  inner  side  of  the  hu- 
merus about  its  middle,  where  it  is  interposed  between  the 
brachialis  anticus  and  the  triceps.  Direction— nearly  vertical : 
structure — aponeurotic  at  its  attachments,  fleshy  in  the  middle : 
relations — ^its  anterior  surface  is  covered  above  by  the  deltoid 
and  pectoralis  major,  and  at  its  insertion  is  crossed  by  the 
brachial  artery.  The  posterior  surface  runs  over  the  tendon  of 
the  sub-scapularis,  and  those  of  the  latissimus  dorsi  and  teres 
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major,  the  axillary  vessels  intervening ;  one  border  is  in  apposi- 
tion with  the  biceps,  the  other  with  the  brachial  artery;  its 
belly  is  usually  pierced  by  the  external  cutaneous  nerve. 

450.  m.  Biceps  fiexor  cubitij  fig.  100,  4,  (coraco-scapulo- 
radialis,)  lies  along  the  anterior  part  of  the  arm  for  its  entire 
length.  Superiorly  it  is  divided  into  two  heads,  whence  its 
name  is  derived.  Of  these,  the  internal  or  short  Acad,  arises^ 
conjointly  with  the  coraco-brachialis,  from  the  extremity  of  the 
coracoid  process,  from  which  it  descends,  and  unites  at  an  acute 
angle  with  the  external  or  long  head,  which  arises  from  the 
upper  border  of  the  glenoid  cavity,  where  it  is  also  connected 
with  the  fibrous  rim  which  surrounds  that  cavity.  The  tendon 
passes  over  the  globular  head  of  the  humerus,  enclosed  in  a 
sheath  formed  by  the  synovial  membrane  of  the  joint,  and,  after 
piercing  the  fibrous  capsule,  and  descending  some  way  in  the 
groove  appropriated  for  it,  unites,  as  above  stated,  with  the 
short  head.  The  long,  rounded,  fleshy  belly  thus  formed  ends 
near  the  bend  of  the  arm,  in  a  flat  tendon,  which  sinks  deeply 
between  the  muscles  of  the  fore-arm,  and  is  inserted  into  the 
posterior  part  of  the  tubercle  of  the  radius.  Direction — verti- 
cal :  structure — ^tendinous  at  its  extremities,  fleshy  in  all  the 
rest  of  its  extent.  From  the  tendon  of  insertion  a  fibrous  ex- 
pansion, presenting  an  arched  border,  is  sent  off,  as  it  is  about 
to  sink  between  the  muscles  of  the  fore-arm.  This  process 
passes  obliquely  downwards  and  inwards,  and  becomes  blended 
with  the  fascia  of  the  fore-arm  somewhat  below  the  inner  con- 
dyle ;  it  is  stretched  across  the  brachial  artery,  median  nerve, 
and  part  of  the  pronator  teres  muscle.  Relations — the  anterior 
surface  is  overlapped  superiorly  for  some  way  by  the  deltoid  and 
pectoral  muscles ;  but  in  all  the  rest  of  its  extent  it  is  subcu- 
taneous. The  posterior  surface,  for  about  half  its  length,  rests 
on  the  humerus  and  shoulder-joint,  and  in  the  rest  on  the 
brachialis  anticus,  being  separated  from  the  latter  by  the  external 
cutaneous  nerve.  The  inner  border  is  in  contact  with  the  coraco- 
brachialis  for  half  its  length,  and  with  the  brachial  artery  for 
the  rest. 

451.  m.  Brachialis  anticusy  (humero-cubitalis,)  fig.  100,  5, 
lies  under  cover  of  the  biceps,  along  the  lower  half  of  the  arm. 
It  is  somewhat  compressed  in  its  form,  and  broader  in  the 
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middle  than  at  the  extremities.  It  arises  from  the  fore-part  of 
the  humerus,  commencing  at  the  insertion  of  the  deltoid,  which 
it  embraces  by  two  angular  fleshy  processes,  and  extending  nearly 
to  the  border  of  the  trochlea.  Some  fibres  also  arise  from  the 
inter-muscular  septa  at  each  side.  These,  after  passing  in  front 
of  the  elbow-joint,  end  in  a  thick  fasciculus  of  tendinous  fibres, 
which  is  inserted  into  the  rough  surface  on  the  fore-part  of  the 
coronoid  process  of  the  ulna.  Direction — the  middle  fibres  are 
vertical,  those  on  each  side  converge  a  little  to  them :  structure 
— tendinous  at  its  insertion,  fleshy  in  the  rest  of  its  extent : 
relations — the  posterior  surface  rests  on  the  bone  and  capsular 
ligament ;  the  anterior,  partly  concealed  by  the  biceps,  projects 
somewhat  at  each  side  of  it,  and  supports  the  brachial  artery  and 
median  nerve. 

Combined  Actions, — The  most  obvious  action  of  the  biceps  Is  that 
of  flexing  the  fore-arm,  in  which  it  conspires  with  the  brachialis  anti- 
cus  ;  it  also  serves  to  render  tense  the  fascia  of  the  arm  by  means  of 
the  process  which  connects  its  tendon  with  that  membrane.  If  the 
arm  be  placed  in  the  prone  position^  the  biceps  can  turn  it  supine^ 
being  in  this  particular  the  direct  antagonist  of  the  pronator  radii  teres. 
When  the  fore-arm  is  rendered  fixed  by  holding  some  firm  object,  the 
biceps  and  brachialis  muscles  can  draw  on  the  humerus,  and  bend  it 
forwards  on  the  arm,  which  is  exemplified  in  the  effort  of  climbing. 
They  also  can  move  the  humerus  on  the  scapula ;  but  their  influence 
in  this  respect  must  be  very  limited,  as  they  run  parallel  with  the 
axis  of  the  bone.  When  the  humerus  is  fixed,  these  muscles,  by 
drawing  on  the  coracoid  process,  move  the  scapula,  and  therefore  the 
glenoid  cavity  on  the  head  of  the  bone,  so  that  the  latter  may  receive 
support  from  the  former,  rather  than  that  it  should  be  pressed  up 
against  the  capsular  ligament  solely. 

HUMERAL  REGION    (POSTERIOR). 

452.  m.  Triceps  extensor  cubiti  rests  against  the  posterior 
surface  of  the  humerus  in  its  entire  length,  being  the  only 
muscle  that  lies  behind  the  bone  and  inter-muscular  septa.  Su- 
periorly it  is  divided  into  three  processes  or  heads,  whence  its 
name  is  derived,  whilst  its  lower  half,  or  more,  remains  single 
and  undivided.  In  order  to  facilitate  its  description,  we  shall 
adopt  Bichat'^s  plan,  and  commence  at  the  lower  extremity  of 
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ment  is  effected  by  that  peculiar  action  of  the  multifidus  spinsB  above 
alluded  to ;  but  it  is  the  muscle  of  the  opposite  side  from  that  towards 
which  the  movement  takes  place^  that  produces  the  rotation^  assisted 
by  the  oMiquus  ertemus  abdominis. 

The  influence  of  the  sacro-lumbalis  in  depresEong  the  lower  ribs 
must  be  evident  firom  its  mode  of  attachment  to  them.  But  its 
accessory  muscle  (cervicalis  ascendens)^  by  taking  its  fixed  point  at 
the  cervical  vertebrae^  is  enabled  to  draw  up^  and  therefore  elevate^ 
the  ribs  into  which  it  is  inserted. 

Muscles  of  the  Upper  Extremity, 

488.  The  muscles  of  the  upper  extremity,  taken  in  the  order 
of  their  situation,  may  be  divided  into  four  groups,  viz.  those 
placed  on  the  shoulder,  those  on  the  arm,  on  the  fore-arm,  and 
on  the  hand.  We  must,  however,  commence  the  description  of 
the  moving  powers  of  the  limb  with  that  of  the  two  pectoral 
muscles  and  the  serratus  magnus. 

Dissection  of  ike  upper  arm. — The  subject  being  laid  on  its  back^ 
and  the  arm  drawn  away  from  the  side^  an  incision  may  be  made 
through  the  skin^  commencing  at  the  middle  of  the  clavicle^  and  ex* 
tending  down  to  the  centre  of  the  axilla.  From  this  another  line  may 
be  drawn^  downwards  and  inwards^  along  the  lower  border  of  the 
pectoralis  major.  The  angular  flap  thus  included  should  then  be 
raised  from  ofif  the  muscle  just  named^  its  dissection  being  conducted 
from  without  inwards  to  the  fore  part  of  the  sternum,  so  as  to  expose 
the  muscle.  It  may  be  necessary  to  make  another  incision  through 
the  ddn^  along  the  clavicle,  to  the  sternum^  from  the  point  above  in- 
dicated. The  external  flap  of  the  skin  may  then  be  dissected  off  the 
remainder  of  the  pectoral  muscle^  and  part  of  the  deltoid.  When  the 
external  surface  of  the  pectoralis  major  has  been  examined^  it  may  be 
detached  easily  by  drawing  forwards  its  lower  border^  and  inserting  the 
scalpel  between  it  and  the  costal  cartilages^  and  cutting  through  its 
attachments  to  them^  as  well  as  to  i;he  sternum  and  clavicle^  succes- 
sively. The  muscle  may  then  be  drawn  outwards^  and  the  fold  in  its 
tendon  examined.  The  pectoralis  minor  is  thus  exposed^  and  the 
axillary  vessels  partly.  The  costal  attachment  of  this  muscle  may 
be  separated  in  the  same  way  as  the  other.  The  axillary  vessels  are 
by  these  measures  brought  fully  into  view^  little  else  remaining  to  be 
done  than  to  remove  the  cellular  tissue  in  which  they  are  embedded. 
For  the  Axillary  Artery, — ^the  Vein, — ^and  the  Plexus  of  Nerves,  see 
subsequent  sections. 
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When  commencing  the  dissection  of  the  arm,  an  incision  may 
be  made  from  the  middle  of  the  interval  between  the  folds  of  the 
axilla,  and  thence  drawn  down  to  the  middle  of  the  space  between 
the  condyles  of  the  humerus.  This  indicates  the  course  of  the 
brachial  arteiy.  It  should  barely  divide  the  skin,  care  being  taken 
not  to  injure  the  fascia  beneath  it.  It  will  be  foimd  convenient  to 
bound  it  below  by  a  transverse  incision ;  after  which,  the  skin  may 
be  cautiously  raised  firom  the  fascia  all  round  the  arm.  In  order  to 
expose  the  deltoid,  it  will  be  necessary  to  make  an  incision  through 
the  integument,  commencing  at  the  external  third  <^  the  clavicle, 
and  extended  along  the  acromion  and  spine  of  the  scapula;  after 
which,  it  may  be  dissected  off  the  muscle,  proceeding  from  above 
downwards  and  outwards,  until  the  whole  flap  of  skin  is  removed. 
When  the  muscle  has  been  examined,  it  may  be  easily  detached 
from  its  origin,  Euid  reflected  down  on  the  arm,  by  inserting  the 
scalpel  under  its  posterior  border,  and  cutting  from  within  outwards, 
close  along  the  margin  of  the  spine  of  the  scapula,  and  so  successively 
along  the  acromion  and  clavicle.  This  will  expose  the  circumflex 
vessels  and  the  external  rotator  muscles. 

The  fascia  of  the  arm  may  in  the  next  place  be  divided,  and 
reflected  in  the  same  way  as  the  integument.  In  doing  so,  care 
should  be  taken  not  to  injure  the  internal  cutaneous  nerve.  As  the 
fascia  is  being  reflected,  the  biceps  muscle  and  the  brachial  artery  and 
the  nerves,  except  the  circumflex  and  spiral,  are  brought  into  view. 
Their  relative  position,  particularly  at  the  head  of  the  arm,  should  be 
attentively  considered.  If  the  arm  be  rotated  outward,  the  direction 
of  the  spiral  nerve  and  profunda  artery  can  easily  be  traced,  for  some 
way,  between  the  heads  of  the  triceps  muscle.  At  the  outer  side  of 
the  arm,  the  nerve  will  be  found  in  the  deep  sulcus  between  the 
brachialis  anticus  and  supinator  longus,  after  it  has  made  its  turn 
behind  the  humerus.  The  external  cutaneous  nerve  also  has  to 
reach  the  external  side  of  the  arm,  but  it  runs  in  front  of  the  humerus, 
piercing  the  coracobrachialis  muscle,  and  then  lying  between  the 
biceps  and  brachialis  anticus.  The  examination  of  the  triceps  had 
better  be  conducted  from  below  upwards,  following  the  plan  adopted 
in  the  description  given  of  it ;  and  when  its  three  heads  have  been 
carefrilly  traced  out,  a  longitudinal  incision  may  be  made  through  the 
substance  of  the  muscle ;  after  which,  when  the  two  parts  are  drawn 
back,  the  manner  in  which  the  fleshy  fibres  proceed  to  the  bone,  from 
its  tendon  or  aponeurosis,  will  be  distinctly  seen. 


fig.  102. 
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they  are  described,  commencmg  with  those  attached  to  the  inaet  coa- 
dyle. 

The  iuptrficial  mascles  of  the  anterior  and  inner  part  of  the 
fore-ann  are,  the  pronator  radii  teres,  flexor  carpi  radialie,  pal- 
maiis  longuB,  flexor  carpi  ulnarie,  and  flexor  di^torum  BubHmiH. 
These  are  all  intimately  united  at  their  origin  &om  the  txner 
oondylt,  to  vhkh  they  are  attached  by  a  common  tendon  that 
gives  a  fasciculus  of  fibres  to  each,  and  also  sends  septa  between 
them. 

455.  m.  Pronator  radii  teres,  fig.  102,  1,  is  extended  ob- 
liquely across  the  front  of  the  arm  at  its 
upper  third.  It  arises  by  two  distinct 
heads ;  one,  large  and  superficial,  is  de- 
rived from  the  common  tendon,  from 
the  laficia  of  the  fore-arm,  and  the  septum 
between  this  muscle  and  the  flexor  carpi 
radialis ;  the  other  head  is  a  thin  fasci- 
culus which  lies  deeply  (coming  &om  the 
margin  of  the  coronoid  process),  and  joins 
the  other  at  an  acute  angle,  being  pre- 
viously separated  from  it  by  the  median 
netvt.  The  fleshy  belly  thus  formed 
proceeds  outwards  and  downwards,  to  be 
inserted  tendinous  into  the  outer  border 
of  the  radius  abont  its  middle.  Direc- 
tion—  oblique  &om  above,  downwards 
and  outwards :  structure — tendinous  and 
fleshy :  relations — its  anterior  surface  is 
superficial  in  the  greater  part  of  its  ex- 
tent ;  but  towards  its  insertion  it  is 
crossed  by  the  radial  artery  and  nerve, 
and  the  supinator  longus  muscle.  Its 
ulnar  border  is  in  contact  with  the  flexor 
carpi  ladialis  and  pahnaris  longus:   the 

radial  border  bounds,  with  the  supinator  longus,  an  angular 
space,  in  which  are  placed  the  brachial  artery,  the  median  nerve, 
and  the  t«idon  of  the  biceps  muscle. 

466.  m.  Flexor  carpi  radialis,  fig.  102, 2,  is  situated  in  front 
of  the  fore-arm,  being  extended  from  the  inner  condyle  towards 
the  root  of  the  thumb.     It  arises  from  the  inner  condyle  by 


outwards;  the  middle  set  horizontally.  The  muscular  fibres 
become  continuous  with  those  of  the  tendbii,  and  still  retain 
tii6Ji*  6rfgitoal'dii<eotion  as' they  ]^rocee<l  to  their  ires^otive 'points 
a^lvL^Mit^  hvto  th^  humerus  <;  and-  as*  tlie  :supei90ri  fibies  ideso^d^ 
whilst  the  inferior  ones  ascend,  the  latter  passing  behind  the 
former,  their  arrangement  gives  to  the  muscle  a  folded  or  twisted 
appearance  along  its  axillary  border.  The  flat  portion  of  the 
muscle  here  described,  after  being  extended  across  the  axilla,  is 
inserted  into  the  anterior  border  of  the  bicipital  groove  in  the 
humerus,  its  cutaneous  surfiu^e  being  muscular,  the  axillary  ten- 
dinous. Direction — the  superior  fibres  descend  as  they  pass 
outwards ;  those  immediately  below  them  are  horizontal ;  the 
rest  ascenyd  with  increasing  degrees  of  obliquity:  structure— 
aponeurotic  at  its  internal  and  external  attachments,  fleshy  in 
the  rest  of  its  extent :-— relations — the  aponeurotic  fibres  of  its 
internal  border  decussate  with  those  of  the  corresponding  muscle 
in  front  of  the  sternum  ;  the  inferior  border  overlaps  the  serra- 
tus  magnus,  and  the  superior  runs  parallel  with  that  of  the  del- 
toid muscle,  from  which  it  is  only  separated  by  the  cephalic  vein 
and  a  small  artery.  The  anterior  surface  is  subcutaneous  in  the 
greater  part  of  its  extent,  being  only  covered  by  some  of  the 
fibres  of  the  platysma  myoides,  and  by  the  mamma.  The  pos- 
terior surface,  besides  the  sternum,  clavicle,  and  ribs,  is  in  rela- 
tion with  the  pectbralis  minor,  subclavius,  and  serratus  magnus 
muscles,  which  it  covers,  iand  also  with  the  axillary  vessels  and 
nerves.  The  lower  border  of  this  musck  is  at  first  separated 
from  that  of  the  latissimus  dorsi  by  a  considerable  interval,  in 
which  may  be  observed  the  fibres  of  the  serratus  magnus  ;  but 
they  gradually  converge  towards  the  axilla,  forming  its  folds  or 
borders. 

440.  m.  Pectoralis  minor,  fig.  99,  2,  (costo-coracoideus,)  lies 
at  the  superior  part  of  the  thorax,  covered  by  the  preceding 
muscle, .  and  extended  obliquely  across  the  axilla.  It  arises 
tt^xa  the  external  surface  of  the  third,  fourth,  and  fifth  ribs,  near 
their  cartilages ;  its  imargin  being  usually  dentated,  so  that  some 
of  the  older  anatomists  named  it  ^^  serratus  anticus  minor.**^ 
The  fleshy  fibres,  as  they  proceed  obliquely  upwards  and  out- 
wards, converge  to  a  narrow  tendon,  which  is  inserted  into  the 
inner  and  upper  border  of  the  coracoid  process  near  its  extremity; 
Its  direction  and  structure  have  been  here  sufficiently  indicated. 
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coronoid  process,  and  from  the  oblique  line  extended  firom  the 
tubercle  of  the  radius  to  the  insertion  of  the  pronator  teres. 
The  fleshy  belly  enlarges  towards  the  middle  of  the  arm,  but 
diminishes  somewhat  before  its  division.  The  four  tendons  pass 
under  the  annular  ligament  of  the  wrist,  resting  on  the  flexor 
profundus;  and  diverge  as  they  proceed  to  their  destinations. 
Each  of  these,  accompanied  by  a  tendon  from  the  flexor  pro- 
fundus, enters  a  fibrous  sheath  that  binds  it  down  to  the  palmar 
sur&ce  of  the  finger,  and  opposite  the  first  phalanx  it  presents 
a  fissured  interval,  which  transmits  the  tendon  of  the  deep 
flexor.  Finally,  after  expanding  somewhat,  and  forming  a 
groove,  by  its  palmar  surface,  which  partly  encloses  the  accom- 
panying tendon,  it  is  inserted  into  the  fore  part  of  the  second 
phalanx.  The  same  arrangement  obtains  in  each  instance. 
The  direction  and  structure  of  the  muscle  have  been  here  suffi- 
ciently indicated.  Relations  >— superiorly  concealed  by  the 
other  muscles  of  this  set,  it  rests  on  the  flexor  poUicis  longus 
and  flexor  profundus,  separated  from  the  latter  by  the  median 
nerve.  In  the  palm  of  the  hand,  its  tendons  are  covered  by  the 
palmar  fascia,  the  superficial  palmar  arch  of  arteries,  and  the 
branches  of  the  median  nerve.  Where  the  tendons  slide  be- 
neath the  annular  ligament,  they  are  invested  by  a  synovial 
membrane,  to  facilitate  their  movements. 

The  deep-seated  muscles,  on  the  anterior  surface  of  the  fore- 
arm, are  the  flexor  profundus,  flexor  pollicis  longus,  and  pro- 
nator quadratus. 

Dissection. — When  the  superficial  muscles  have  been  examined, 
consisting  of  the  pronator  teres>  flexor  radialis^  pulmaris  longus,  flexor 
ulnaris^  and  flexor  sublimis,  their  common  origin  may  be  divided,  and 
the  whole  mass  drawn  down  towards  the  hand,  which  will  expose 
the  flexor  profimdus  and  flexor  poUicis  longus,  as  well  as  the  median 
nerve  and  ulnar  artery.  The  inter-osseous  nerve  and  artery  will  at 
once  be  foimd  between  the  two  muscles  last  mentioned. 

460.  m.  Flexor  digitorum  profundus  vel  perforanSf  fig.  108, 
1,  lies  deeply  along  the  ulnar  border  of  the  fore-aim,  covered 
by  the  preceding  muscles.  It  is  compressed  above,  presents  in 
the  middle  a  fleshy  belly  of  considerable  size,  and  inferiorly  is 
divided  into  four  tendons.  The  muscle  arises  froin  the  hollow 
at  the  inner  side  of  the  olecranon, — from  the  inner  border  and 
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anterior  surface  of  the  ulna,  to  within  & 
few  lines  of  the  edge  of  the  pronator  qua- 
dratus,  and  ftotn  the  ulnar  half  of  the 
inter-06Beoua  li^ment.  The  four  ten- 
dons, by  which  the  muscle  ia  continued 
into  the  palm,  pass  beneath  the  annular 
ligament,  interposed  between  those  of  the 
flexor  sublimis  and  the  carpal  bones,  and 
mountain  the  same  relation  to  the  latter 
as  they  pass  along  the  metacarpal  bones 
and  distal  phalanges.  Opposite  the  first 
phalanx  of  each  finger,  its  tendon  passes 
through  the  fissure  formed  for  its  trans- 
misgion  in  the  tendon  of  the  fiexor  sub- 
limis, and  proceeds  (still  bound  down  by 
fibrous  sheath)  to  be  inserted  into  the 
base  of  the  last  phalanx.  It  ia  unneces- 
sary to  add  anything  more  as  to  its  di- 
rection or  structure.  Relations — its  upper 
extremity  in  a  manner  embraces  the  in- 
sertion of  t^e  biachialis  anticus ;  the  pos- 
teriM  Bur&ce  rests  on  the  ulna,  inter- 
osseous ligament,  and  pronator  quadra- 
tus ;  the  anterior  is  covered  by  the  ulnar  artery  and  nerve,  the 
meditm  nerve,  and  the  other  flexor  muscles.  The  external  border 
is  parollel  with  the  flexor  pollicis  longus,  from  which  it  is  sepa- 
rated by  the  anterior  inter-osseous  artery. 

461.  m.  Flexor  pollicis  longua,  fig,  108,  3,  lies  on  the  same 
plane  as  the  flexor  profundus,  resting  on  the  radius.  It  arises 
from  the  grooved  suifece  on  the  fore  part  of  the  radius,  com- 
mencing just  below  the  oblique  line  which  extends  from  its 
tubercle  to  the  insertion  of  the  pronator  teres,  and  reaching 
nearly  to  the  edge  of  the  pronator  quadntus,  also  from  the 
adjacent  part  of  the  inter-osseous  ligament.  The  fleshy  fibres 
come  forward  to  a  tendon,  which,  after  passing  beneath  the 
annular  ligament  of  the  wrist,  turns  outwards,  lying  between 
the  two  heads  of  the  flexor  brevls  and  the  sesamoid  bones, 
then  enters  a  fibrous  sheath  similar  to  those  for  the  other  flexor 
tendons,  and  finally  becomes  inserted  into  the  base  of  the  se- 
cond phalanx  of  the  thumb.     Relations — its  anterior  sur&ce  is 
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covered  by  the  flexor  carpi  radialis,  flexor  sublimis,  and  some- 
what by  the  pronator  teres,  also  by  the  radial  vessels.  To- 
wards the  lower  part  of  the  arm,  its  fibres  can  be  readily  per- 
ceived between  the  tendon  of  the  supinator  longus  and  flexor 
carpi-  radialis. 

462.  m.  Pronator  quadratus^  fig.  103,  3 ;  fig.  107,  1,  is  ex- 
tended across  the  radius  and  ulna,  immediately  above  their 
carpal  extremity ;  it  is  flat  and  thin,  and  about  two  inches  in 
breadth.  Its  origin,  or  fixed  attachment,  is  from  the  inner 
border  of  the  ulna,  in  the  situation  and  extent  just  mentioned. 
The  fibres  pass  directly  across,  to  be  inserted  into  the  fore  part 
and  anterior  surfitce  of  the  radius.  Its  structure  is  fleshy  ;  onb 
surface  rests  on  the  bones  and  inter-osseous  ligament,  the  other 
is  covered  by  the  muscles  and  vessels  that  pass  into  the  palm  of 
the  hand. 

Combined  Actions, — These  muscles  act  on  the  fore-arm,  the  hand^ 
and  the  digital  phalanges.  The  radius  is  made  to  turn  on  the  ulna^ 
and  the  hand  thereby  pronated  by  the  pronator  teres  and  quadratus, 
which  take  their  fixed  points,  the  one  on  the  humerus,  the  other  on 
the  ulna,  and  draw  the  radius  inwards  across  the  latter  bone.  Should 
the  pronator  teres,  after  having  effected  so  much,  continue  its  action, 
it  becomes  virtually  a  flexor,  and  will  assist  the  other  muscles  in 
bending  the  fore-arm  on  the  arm.  So  also  the  flexors  of  the  fingers, 
after  having  bent  the  phalanges  towards  the  palm,  begin  to  act  oh  the 
wrist^  and  then  contribute  to  the  flexion  of  the  fore-arm  by  means  of 
the  mechanical  advantage  they  derive  by  passing  under  the  annular 
ligament  of  the  wrist.  The  flexores  carpi,  too,  aft;er  having  bent  the 
wrist,  become  subsequently  flexors  of  the  fore-arm.  The  flexion  of 
the  phalanges  is  obviously  effected  by  the  superficial  and  deep  common 
flexors^  and  by  the  flexor  pollicis. 

RADIAL   REGION. 

The  muscles  placed  along  the  outer  side  of  the  fore-arm  axe 
the  supinator  radii  longus  and  brevis,  the  extensor  carpi  radialis 
longior  and  brevior. 

Dissection, — These  muscles  are  readily  exposed  by  reflecting  the 
skin  and  the  fascia  outwards  from  a  few  inches  above  the  external  con- 
dyle down  to  the  wrist ;  the  preceding  dissections  obviously  mark  out 
the  way  of  conducting  this. 
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Fig.  104. 


468.  m.  Supinator  radii  longus,  fig.  102,  8;  fig-  104,  1, 
is  the  inoat  prominent  muscle  of  this  set, 
and  lies  upon  the  ndlal  border  of  the 
arm,  extended  £rom  ne^y  the  middle  of 
the  humerus  to  the  end  of  the  radius. 
It  arises  from  the  external  condyloid 
ridge  of  the  humerus,  nearly  as  high  up 
ae  the  insertion  of  the  deltoid,  where  it 
is  interposed  betveen  the  biachialis  an- 
ticus  and  the  external  inter-muacular  sep- 
tum, to  vhich  also  its  fibres  are  attached. 
The  rounded,  fleshy  belly,  thus  fonned, 
descends  upon  the  anterior  and  outer 
border  of  the  arm,  and,  about  its  middle, 
ends  in  a  flat  tendon,  which,  continuing 
the  same  course,  is  inserted  into  the  ex- 
ternal border  of  the  radius,  close  to  the 
base  of  its  styloid  process.  Thie  muscle 
is  covered  only  by  the  skin  and  &8cia ; 
it  rests  on  the  humerus,  extensor  carpi 
radialis  (lon^or  and  brevior),  the  inser- 
tion of  the  pronator  teres,  and  the  supi- 
nator radii  brevis.  The  inner  border  is 
in  contact,  above  the  bend  of  the  elbow, 

with  the  bracliialis  anticus,  from  which  it  is  separated  by  the 
spiral  nerve  and  the  accompanying  artery';  along  the  arm  it  is 
in  contact  with  the  radial  artery  and  nerve. 

464.  Ml.  Extensor  carpi  radialis  longior,  fig.  109,  9;  fig. 
104,  2,  is  partly  covered  by  the  preceding  muscle,  but  its  ex- 
ternal border  projects  beyond  it.  It  arises  lower  down  than 
the  supinator  longus,  from  the  external  condyloid  ridge  as  well 
as  from  the  inter-muscular  septum.  Aflcr  passing  along  the 
outside  of  the  articulation,  it  ends,  at  the  upper  third  of  the 
arm,  in  rather  a  broad,  flat  tendon,  which  descends  along  the 
outer  and  back  part  of  the  radius;  passes,  conjointly  with  the 
following  muscle,  in  a  groove  in  the  lower  extremity  of  that 
bone ;  and  is  inserted  into  the  base  of  the  metacarpal  bone  of 
the  fore-finger.  The  fleshy  part  of  the  muscle  lies  between  the 
supinator  longus  and  extensor  carpi  radialis  brevior,  but  is  con- 
cealed only  in  pwrt  by  them ;  its  tendon  passes  beneath  the 
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extensots  of  ike  thiunb,  and  the  posterior  annulai  ligament  of 
the  wrist. 

465.  m.  Extensor  carpi  radialts  brevior,  fig.  102,  10 ;  fig. 
104,  8,  lies  along  the  posterior  and  external  aspect  of  the  radius. 
It  arises  from  the  extremity  of  the  outer  condyle  of  the  hume- 
rus, and  from  the  external  lateral  ligament  of  the  elbow-joint. 
The  fleshy  belly,  lying  behind  the  preceding  muscle,  ends  in  a 
flat  tendon,  which  remsdns  closely  applied  to  that  of  the  latter, 
and  with  it  proceeds  in  the  grooye  in  the  radius,  and  under  the 
annular  ligament,  where  it  diverges  somewhat,  in  order  to  be 
inserted  into  the  base  of  the  metacarpal  bone  of  the  middle 
finger. 

Combined  Actions, — These  are  the  direct  antagonists  of  the  prona- 
tors of  the  hand  and  flexors  of  the  wrist.  If  the  hand  be  previously 
pronated^  the  supinators^  by  rolling  the  radius  on  the  ulna^  turn  the 
palm  supine ;  but  the  extent  and  power  of  action  of  each  differ  eon- 
siderably.  The  supinator  loi^us^  notwithstanding  its  length  and 
nze,  can  act  but  feebly  in  supinating  the  hand,  inasmuch  as  its 
direction  is  parallel  with  that  of  the  radius ;  its  direction  and  attach- 
ments indicate  it  to  be  a  flexor  of  the  fi>re-arm.  The  suionator  brefvia 
(sect.  474),  both  by  its  direction  and  mode  of  attacfam^it,  is  by  &r 
the  more  efficient  agent  in  mimog  the  radius  on  the  ulna.  The  ac- 
tion of  the  radial  extensors  is  fully  indicated  by  their  name ;  if  their 
efifort  be  continued,  they  assist  in  extending  the  fore-arm  on  the  arm. 

BRACHIAL   REGION   (POSTERIOR  AND  SUPERFICIAL). 

The  muscles  situated  on  the  posterior  aspect  of  the  fore- 
arm are  the  anconeus,  the  extensor  communis  digitorum,  ex- 
tensor carpi  ulnaris,  and  extensor  minimi  digiii,  which  are  su- 
perficial ;  whilst  the  rest  are  deep-seated,  viz.  the  three  exten- 
sors of  the  thumb,  the  extensor  indicis,  and  the  supinator  radii 
brevis. 

Dissection, — The  muscles  on  the  posterior  side  of  the  fore-arm  are 
numerous,  and  closely  connected  together,  so  that  their  dissection  and 
arrangement  are  sometimes  deemed  difficult.  An  incision  may,  in 
the  first  place,  be  made  from  the  olecranon  to  the  middle  of  the  back 
of  the  hand,  which  should  be  bounded  at  each  extremity  by  a  trans- 
verse incision.  The  skin  having  been  thus  divided,  may  be  reflected 
off  the  fascia  in  its  entire  extent;  and  when  the  fascia  has  been  ex- 
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amined^  it  may  be  divided  in  the  same  way  as  the  skin^  and  dissected 
off  the  muscles,  which  will  be  facilitated  by  proceeding  from  below 
upwards^  taking  the  different  tendons  as  guides  to  their  respectiye 
muscles^  until  all  of  them  are  exposed,  and  their  borders  defined. 
When  this  has  been  effected,  little  difficulty  will  be  ej:perienoed  in 
distinguishing  them  from  one  another,  if  the  first  line  of  the  descrip- 
tion ^yen  of  them  be  attended  to,  as  it  indicates  the  situation  and 
direction  of  each ;  and  when  the  name  of  a  nluscle  is  known,  every- 
thing relative  to  its  anatomical  characters  will  be  found  in  the  section 
which  treats  of  it. 

466.  m.  Anconeus,  fig.  104,  4,  is  placed  immediately  behind 
and  beneath  the  elbow-joint,  being  a  small  triangular  muscle. 
It  arises,  by  a  tendinous  and  fleshy  point,  from  the  extremity  of 
the  outer  condyle  of  the  humerus,  at  its  posterior  aspect.  From 
this  the  fibres  proceed,  diverging  from  one  another,  the  upper 
ones  being  horizontal,  the  rest  passing  with  increasing  degrees 
of  obliquity ;  but  all  are  inserted  into  the  radial  aspect  of  the 
olecranon  and  the  adjacent  border  of  the  ulna  itself.  It  is 
superficial  in  its  entire  extent,  and  lies  below  the  triceps  exten- 
sor, with  which  it  conspires  in  its  action. 

467.  m.  Extensor  communis  digitorum,  fig.  104,  5,  lies  along 
the  posterior  part  of  the  fore-arm.  It  arises  by  a  tendon  com- 
mon to  it,  the  extensor  carpi  ulnaris,  and  extensor  carpi  radialis 
brevior,  also  firom  the  fascia  of  the  arm,  and  the  septa  between 
it  and  the  last-named  muscles.  Somewhat  below  the  middle  of 
the  fore-arm  the  muscular  part  ends  in  four  tendons,  which, 
after  passing  beneath  the  posterior  annular  ligament  of  the 
wrist,  diverge  as  they  proceed  along  the  carpus  and  metacarpus. 
Each  of  these  expands  on  reaching  the  fingers,  forming  a  fibrous 
sheath,  which  encases  the  back  of  the  first  and  second  digital 
phalanges,  and  terminates  upon  the  third,  into  which  they  are 
thus  inserted.  Opposite  the  second  joint,  the  tendon  appears' 
to  divide  into  two  fasciculi,  which  leave  an  elliptic  interval  be- 
tween them,  into  which  the  knuckle  may  protrude  when  the 
finger  is  bent.  The  tendon,  however,  is  not  deficient  at 
this  part;  it  is  much  thinner  than  at  the  sides,  and  the  thin 
part  is  inserted  into  the  base  of  the  second  phalanx.  The  same 
arrangement  obtains  at  the  third  joint.  At  its  origin  this  mus- 
cle lies  between  the  extensor  carpi  radialis  brevior  and  extensor 
carpi  ulnaris,  and  maintains  the  same  relation  as  it  descends 
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towards  the  irrist.  It  coyers  tlie  gnpinator  radii  breTis,  and 
the  extensora  of  the  thumb  at  their  origin  ;  and  as  the  tendons 
pass  along  the  metacaqial  bones,  the  two  inner  ones  are  con- 
nected to  one  another  bj  slips  of  commnnication  passing  ob- 
liquely between  them.  A  synovial  membrane  encases  the  ten- 
dons as  they  pass  under  the  annular  ligament. 

468.  m.  Extensor  digiti  minimi^  fig.  104,  6,  is  usually 
united  with  the  common  extensor,  and  has  been  considered  by 
some  as  a  part  of  it.  It  \s  placed  between  the  muscle  last 
named  and  the  extensor  carpi  ulnaris.  It  arises  in  common 
with  the  extensor  communis,  and  presents,  as  it  descends  along 
the  ann,  a  thin  fleshy  belly,  which  ends  in  a  tendon  that  passes 
through  a  ring  in  the  annular  ligament  appropriated  to  itself. 
This  will  be  observed  to.  join  with  the  fourth  digital  tendon  of 
the  common  extensor,  conjointly  with  which  it  expands  upon 
the  posterior  sur&ce  of  the  phalanges  of  the  little  finger. 

469.  m.  Extensor  carpi  ulnaris^  fig.  104,  7,  lies  towards  the 
ulnar  border  of  the  fore-arm,  being  extended  from  the  external 
condyle  to  the  root  of  the  little  finger.  It  arises  from  the 
posterior  sur&ce  of  the  external  condyle  by  a  tendon  common  to 
it,  the  extensor  communis,  and  extensor  carpi  radialis;  some 
fibres  are  also  derived  from  the  septa  that  Ue  between  it  and 
these  muscles,  as  well  as  from  the  &scia  of  the  arm.  The  muscle 
inclines  somewhat  inwards,  and  ends  in  a  tendon,  which  runs 
through  a  groove  appropriated  to  it  in  the  carpal  end  of  the 
ulna,  and,  after  passing  between  the  carpus  and  annular  liga- 
ment, is  inserted  into  the  posterior  extremity  of  the  metacarpal 
bone,  sustaining  the  little  finger.  It  is  covered  only  by  the  skin 
and  fascia. 

BRACHIAL   REGION    (DEEP,  POSTERIOR). 

The  deep-seated  muscles  on  the  back  of  the  arm  are  all  less 
in  size  and  length  than  the  superficial  set,  from  which  they  are 
readily  distinguishable  by  the  obliquity  of  their  direction. 

Dissectian, — When  the  long  extensors  which  arise  from  the  ex- 
ternal condyle  have  been  examined,  they  may  be  detached  from  their 
origin,  and  drawn  outwards,  so  as  to  expose  those  which  lie  deeply 
between,  or  on  the  bones.  The  supinator  brevis  and  anconeus,  both 
short  muscles,  and  oblique  in  the  direction  of  their  fibres,  will  be  seen 
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close  below  the  elbow-joint,  whilst  the  exteneors  of  the  thimtb,  aai 
the  indicator,  lie  obliquely  oyer  the  middle  aad  loww  psrt  of  the 
radius. 


,  fig.  105,  a,  (abduc- 
Fig.  105. 


470.  m.  Extenmr  ossis  metacarpi  pollicu 
tor  longus  pollicis,  &aimm.)  This  mus- 
cle, the  extensor  of  the  metacarpal  bone, 
descends  obliquely  over  the  booes  of  the 
fore-arm,  lying  immediately  below  the 
border  of  the  supinator  breyis.  It 
arises  from  the  external  surfece  of  the 
ulna,  as  well  as  fi-om  the  inter-osaeous 
ligament  and  radius,  as  it  crosses  each ; 
its  fieehy  belly  ends  in  a  tendon,  i>hich 
passes  through  a  groove  in  the  outer 
border  of  the  radius,  common  to  it  and 
the  extensor  of  the  firat  phalaus  of  the 
thumb,  and  is  inserted  into  the  base  of 
the  metacarpal  bone  of  the  thumb.  The 
origin  and  upper  part  of  the  muscle  are 
concealed  by  the  common  extensor,  but 
it  becomes  superficial  where  it  lies  on  the 
external  border  of  the  radius  ;  and  whilst 
passing  over  the  corpus,  its  tendon  crosses 
those  of  the  radial  extensors. 

471.  m.  Extensor  primi  internodii  pol- 
licis,  fig.  105,  3,  (the  extensor  of  the  first 
phalanx,)  is  much  smaller  than  the  preced- 
ing, and  lies  close  to  its  lower  border.  The  muscle  arises  from 
the  intei-oBseouB  ligament  and  radius,  and  slightly,  if  at  all,  from 
the  ulna ;  it  takes  the  same  direction  as  the  abductor,  which 
it  accompanies  through  the  groove  in  the  radius,  and  over  the  - 
corresponding  border  of  the  carpus ;  its  tendon  proceeds  onwards 
to  the  thumb,  and  is  inserted  into  its  first  phalanx. 

472.  m.  Extensor  secundi  internodii  poliicis,  fig.  106,  4, 
(the  extensor  of  the  second  phalanx)  is  much  larger  than  the 
preceding  muscle,  which  it  partly  covers;  its  direction  is 
obliquely  downwards  and  forwards  from  the  ulna  to  the  thumb. 
It  arises  from  the  back  part  of  the  ulna,  immediately  below  the 
great  abductor,  and  from  the  adjacent  part  of  the  inter-osseous 
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ligament.  The  fleshy  belly  derived  from  these  attachments  soon 
ends  in  a  tendon,  which,  like  the  others,  is  bound  down  by  the 
annular  ligament,  and  runs  through  the  narrow  oblique  groove 
at  the  middle  of  the  carpal  end  of  the  radius,  and  is  finally  in- 
serted into  the  base  of  the  second  phalanx  of  the  thumb.  Whilst 
passing  along  the  groove,  its  tendon  is  separated  from  those  of 
the  other  extensors  of  the  thumb  by  the  breadth  of  the  interval 
which  lodges  the  radial  extensors;  but  it  gradually  inclines 
towards  them  as  it  proceeds  to  its  destination. 

478.  m.  Extensor  indicisy  fig.  105,  5,  (indicator,)  is 
nearly  of  the  same  size  as  the  preceding  muscle,  whose  lower 
border  it  accompanies.  It  arises  from  the  posterior  surface 
of  the  ulna,  about  its  middle,  also  from  the  inter-osseous  liga* 
ment.  The  tendon,  which  is  continued  from  the  muscular 
part,  passes,  together  with  the  common  extensor,  beneath  the 
annular  ligament,  comes  in  contact  with  the  digital  tendon  of 
the  latter,  which  is  destined  for  the  index  finger,  and  unites 
with  it  to  form  the  tendinous  expansion  by  which  both  are  in- 
serted into  the  posterior  surface  of  the  phalanges. 

474.  m.  Supinator  radii  brevis,  fig.  105,  1,  is  a  short  trian- 
gular muscle,  lying  in  close  contact  with  the  bones,  and  ex^ 
tended  obliquely  from  the  outer  condyle  of  the  humerus  over 
the  upper  third  of  the  radius.  It  arises^  by  a  short  tendon, 
from  the  external  condyle,  and  from  the  external  lateral  liga- 
ment, as  far  as  its  insertion  into  the  annular  ligament  of  the 
radius,  also  from  a  rough  ridge  on  the  back  part  of  the  ulna, 
and,  in  the  interval  between  the  bones,  from  a  slight  band  of 
tendinous  fibres  stretched  from  the  ridge  just  mentioned  to  the 
condyle.  The  fibres  of  the  muscle,  from  these  points  of  attach- 
ment, pass  obliquely  over  the  head  and  upper  part  of  the  radius, 
and  are  inserted  into  the  oblique  ridge  that  leads  from  the 
tubercle  of  that  bone  downwards  and  outwards  to  the  insertion 
of  the  pronator  radii  teres.  It  is  altogether  concealed  by  the 
supinator  longus  and  the  extensors. 

Combined  Actions. — These  muscles  act  on  the  fingers  and  hand  in 
the  first  instance^  and  then^  by  a  continuance  of  their  effort^  on  the 
fore-arm^  which  they  assist  in  extending.  The  common  extensor^  as 
well  as  those  of  the  thumbs  the  fore-finger,  and  little  finger,  are,  from 
their  situation  and  attachments,  the  direct  antagonists  of  the  flexors ; 
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the  latter^  however^  beings  from  their  size  and  number^  the  more 
powerful  agents.  If  the  bones  of  the  thumb  be  drawn  inwards  to  the 
pahn^  as  when  an  object  is  firmly  grasped,  their  extensor  muscles 
may,  by  reason  of  the  obliquity  of  their  direction,  assist  in  supinating 
the  hand.  Their  names  indicate  their  more  ordinary  action.  The 
anconeus  assists  the  triceps  in  extending  the  fore-arm.  The  supinator 
brevis  turns  the  radius  on  its  axis,  so  as  to  bring  the  hand  into  the 
supine  position. 

Muscles  of  the  Hand. 

The  muscles  of  the  palm  of  the  hand  admit  of  being  divided 
into  three  sets  or  groups,  viz.  those  of  the  thumb,  those  of  the 
little  finger,  and  thirdly,  those  placed  in  the  middle  of  the 
palm.  The  extensors,  which  have  been  described  in  the  fore- 
going sections,  and  the  dorsal  inter-ossei,  are  the  only  muscles  on 
the  back  of  the  hand. 

Dissection. — The  first  step  in  the  dissection  of  the  hand  consists 
in  exposing  the  palmar  fascia  in  its  entire  extent  (for  its  description 
see  section  581).  For  this  purpose  a  transverse  incision  may  be  made 
at  the  wrist,  down  to  the  annular  ligament ;  for,  as  the  fascia  arises 
from  it,  it  affords  an  easy  guide  to  that  membrane.  The  integument 
may  then  be  raised,  and  reflected  forwards  to  the  fingers,  or  to  either 
side.  When  the  fascia  has  been  examined,  it  may  be  detached  from 
its  connexion  with  the  annular  ligament,  and  removed  altogether,  by 
which  means  the  flexor  tendons,  the  superficial  arch  of  arteries,  and 
the  branches  of  the  ulnar  and  median  nerves,  are  brought  into  view. 
The  digital  probngations  of  these  different  structures  can,  in  the  next 
place,  be  traced  along  the  fingers  by  merely  ]:!emoving  the  integuments 
The  short  muscles  of  the  thiunb,  and  those  of  the  little  finger,  may 
next  engage  attention.  But.it  will  not  be  necessary  to  add  anything 
to  what  is  stated  in  the  description  of  the  muscles,  as  they  are  placed 
in  their  anatomical  order,  care  being  also  taken  to  indicate  their  situa- 
tion and  general  characters,  so  that  no  mistake  can  occur.  Deep  in 
the  palm  of  the  hand  are  situated  one  set  of  inter-ossei  muscles ;  these 
cannot  be  seen  until  the  flexor  tendons  are  all  removed.  The  extensor 
tendons  must  be  displaced,  in  order  to  expose  fully  the  dorsal  inter- 
ossei.  Particular  attention  should  be  p^d  to  the  position  of  the  super- 
ficial palmar  arch  of  arteries,  as  well  as  to  its  digital  branches. 
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EXTERNAL  PALUAE   REGION   (MUSCLES   OF   THE   THUMB). 

The  fleshy  mass  which  forms  the  ball  of  the  thumb  consists  of 
four  muscles,  which  are  inserted  into  its  metacarpal  bone  and 
the  first  phalanx. 

476.  m.  Abductor  pollicit,  fig.  106,  4,  b  a  flat,  narrow  mus- 
cle, placed  immediately  beneath  the  skin.  It  arises  &om  the 
annular  ligament  of  the  wrist,  S,  and  from  the  oe  trapezium,  and 
proceeds  ontwards  and  forwards,  to  be  inserted,  by  a  short  thin 
tendon,  into  the  base  of  the  fiiet  phalanx  of  the  thumb,  i^ 
its  radial  border.  The  muscle  is  superficial  in  its  entire  extent, 
and  rests  on  the  oppooens  poUicis. 

476.  m.  Opponena  pollicis,  fig.  106,  5;  fig.  107,  3,  is  placed 
beneath  the  preceding,  but  Fig.  106. 

its  borders  project  late- 
rally, so  as  to  be  percep- 
tible at  each  side  of  it. 
The  fibres  of  the  muscle 
aiise  from  the  annular  liga- 
ment and  from  the  ob  tra- 
pezium, and  thence  pro- 
ceed outwatdfl  and  for- 
wards, to  be  inserted  into 
the  whole  length  of  the 
metacarpal  bone  of  the 
thumb,  at  its  radial  bor- 
der. One  surfiice  is  covers 
cd  by  the  abductor  and 
integument,  the  other  rests 
on  the  short  flexor. 

477.  m.  Flexor  brevis  pollids,  is  larger  than  either  of  the 
preceding  muscles,  beneath  which  it  is  placed.  Its  carpal  ex- 
tremity is  divided  into  two  processes  or  heads,  6,  6,  the  interral 
between  which  transmits  the  tendon  of  the  long  flexor.  One  of 
these,  which  is  anterior,  and  therefore  superficial,  rektively  to 
the  other,  arises  from  the  inner  surface  of  the  annular  ligament, 
and  from  the  oe  trapezium ;  the  other  is  attached  to  the  os 
trapeioides  and  os  magnum.  The  fleshy  fibres  from  these  points 
of  origin  soon  unite  to  form  a  single  mass,  which,  howevCT,  again 
reaolvee  itself  into  two  short  processes,  which  are  inserted  into 


ADDUCTOR  P0LLICI9.  873 

the  opposite  borders  of  the  base  of  the  first  phalanx  of  the 
thumb.  In  each  of  these  tendinous  heads  a  sesamoid  bone  is 
placed,  ^here  it  passes  over  the  first  joint  of  the  thumb. 

478.  m.  Adductor  pollicis,  fig.  106,  7;  fig.  107)  4,  is  placed 
still  more  deeply  than  the  short  flexor,  being  extended  from  the 
metacarpal  bone  that  sustains  the  middle  finger,  to  the  base  of 
the  first  phalanx  of  the  thumb.  Its  form  is  triangular,  the  base 
being  attached  to  the  former  bone,  the  apex  to  the  latter.  It 
arises  from  the  palmar  border  of  the  third  metacarpal  bone, 
from  which  its  fibres  proceed  outwards,  converging  to  a  short 
tendon,  which  is  inserted  into  the  base  of  the  first  phalanx  of 
the  thumb,  where  its  fibres  are  blended  with  the  inner  inser- 
tion of  the  short  flexor,  fig.  107,  8. 

Combined  Actions, — The  names  applied  to  the  muscles  of  the  thumb 
sufficiently  indicate  their  actions  and  use ;  they  are  eight  in  all,  and 
may  be  arranged  as  follows.  In  the  first  place,  it  should  be  recollected 
that  there  are  three  movable  osseous  pieces  in  the  thumb,  so  articu- 
lated as  to  admit  of  the  four  movements  of  extension,  flexion,  abduc- 
tion, and  adduction.  There  are  three  extensors,  one  for  each  bone, 
viz.  the  extensor  of  the  metacarpal  bone,  and  those  of  the  first  and 
second  phalanges ;  these  are  long  muscles,  placed  on  the  dorsal  aspect 
of  the  fore-arm  and  hand.  Opposed  in  situation  and  action  to  these 
are  the  three  flexors,  lying  on  the  palmar  aspect  of  the  thumb,  viz. 
the  opponens  (which  may  be  considered  a  flexor  of  the  metacarpal 
bone),  the  flexor  brevis,  or  flexor  of  the  first  phalanx,  and  flexor  lon- 
gus,  which  is  the  flexor  of  the  second  phalanx. .  There  remain  the  ab- 
ductor and  adductor,  which  likewise  are  opposed  to  one  another  in 
situation  and  action ;  one  being  superficial  and  external,  and  therefore 
well  calculated  to  draw  the  thumb  away  from  the  fingers,  whilst 
the  other  is  internal  and  deep*  seated,  and  thereby  enabled  to  appioxi* 
mate  it  to  them.  If  these  moving  powers  be  made  to  act  successively, 
circumduction  is  performed ;  or,  in  other  words,  the  thumb  moves  so 
as  to  describe  a  cone,  whose  summit  is  at  its  carpal  articulation,  and 
base  at  the  line  traversed  by  its  extremity. 

internal  palmar  region  (muscles  of  the  little 

finger). 

The  thick  fleshy  mass  at  the  inner  border  of  the  hand  also 
consists  of  four  muscles,  one  of  them  being  cutaneous;  the 
others  are  the  proper  muscles  of  the  little  finger. 
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479.  »».  Palmaris  brevis,  fig.  102,  12,  forms  a  thin  plane  of 
pale  fibres  placed  immediately  beneath  the  skin.  It  arises 
&om  the  annular  ligament  and  palmar  fiiscia,  from  which  its 
fibres  proceed  inwards,  divei^ng,  and  aie  inserted  into  the  skin 
along  the  inner  border  of  the  palm  of  the  hand.  It  is  superfi- 
cial to  the  palmar  fascia,  as  well  as  to  the  muscles  of  the  little 
finger. 

480.  m.  Abductor  digili  minimi,  fig.  106,  8,  runs  along  the 
ulnar  border  of  the  palm  of  the  hand,  arising  by  tendinous 
fibres  from  the  piaiform  bone,  2,  and  annular  ligament,  where 
they  are  blended  with  the  insertion  of  the  flexor  carpi  ulnaris. 
The  fleshy  belly,  of  which  the  muecle"  consists,  ends  in  a  tendon, 
which  is  inserted  into  the  base  of  the  first  phalanx  of  the  little 
finger  at  its  ulnar  border.  The  muscle  rests  on  the  fifth  meta- 
carpal bone,  and  on  the  opponens  or  adductor  of  the  little 
finger,  and  is  covered  by  the  palmaiis  bievis  and  palmar  &gcia. 

481.  m.  Flexor  brevis  digiti  minimi,  fig.  106,  9,  is  placed  on 
the  same  plane  with  the  abductor,  lying  close  to  its  palmar  bor- 
der. It  arises  from  the  anterior  sur&ce  of  the  annular  ligament, 
and  from  the  unciform  bone,  and  is  inserted  into  the  base  of 
the  first  phalanx  of  the  little  finger.  In  some  instances  the 
flexor  does  not  exist,  in  which  cases  the  abductor  is  found 
larger  than  usual.  From  this  circumstance,  as  well  as  from  its 
position  and  direction,  it  may 


be  inferred  that,  in  addition 
to  its  ordiniuy  action  of  ab- 
duction, the  last-named  mus- 
cle can  become  also  a  flexor. 
482.  m.  Adductor  vet  oppo- 
nens digiti  minimi,  fig.  107, 
5,  is  somewhat  triangular  in  its 
form,  and  placed  under  cover 
of  the  others.  It  arises  from 
the  annular  ligament,  and 
from  the  hooked  process  of 
the  imcifonn  bone,  6,  from 
which  the  fibres  incline  for- 
wards and  inwards,  to  be  in- 
serted into  the  whole  length 
of  the  fifth  metacarpal  bone. 


?ig.  107. 
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The  muscleg  placed  in  the  space  intervening  between  the  two 
borders  of  the  hand,  are  the  lumbricales  and  inter-ossei. 

483.  m.  Lumbricalesy  fig.  106,  10,  are  four  tapering,  fleshy 
fasciculi,  extended  from  the  tendons  of  the  flexor  profundus  to 
the  first  digital  phalanges^  and  are  therefore  but  accessories  or 
appendages  to  that  muscle.  They  arise  by  fleshy  fibres  firom 
the  outer  or  radial  border  of  the  flexor  tendons,  and  proceed  for- 
wards to  the  corresponding  sides  of  the  fingers,  where  they  are 
inserted  into  the  tendinous  expansion  covering  the  dorsal  aspect 
of  the  fingers.  They  are  covered  by  the  palmar  fascia,  and 
partially  by  the  tendons  of  the  flexor  sublimis. 

The  inter-ossei  are  divided  into  two  sets,  viz.  those  which  are 
perceptible  at  the  dorsal  aspect  of  the  metacarpus,  and  those 
placed  in  the  palm. 

434.  The  dorsal  inter-ossei^  fig.  105,  9,  66,  are  four  in  nimi- 
ber,  one  of  them  being  usually  known  as  the  abductor  indicis, 
and  placed  amongst  some  of  the  other  groups  of  muscles,  though 
in  position,  mode  of  attachment,  and  structure,  it  is  strictly  an 
inter-osseous  muscle.  The  general  characters  of  these  muscles 
are,  that  they  lie  between  the  metacarpal  bones,  and  appear  on 
their  dorsal  aspect,  yet  project  into  the  palm  where  they  are 
shown,  fig.  107,  7,  7.  They  arise  firom  the  contiguous  sides  of 
the  bones,  between  which  they  are  placed,  by  fibres  that  con- 
verge to  a  common  tendon ;  each  is,  moreover,  bifid  at  its  carpal 
extremity. 

486.  The^rs^  (^or^a/ inter-osseous  muscle,  fig.  105,  9,  {abduc- 
tor indicis)  is  larger  than  the  others,  and  lies  in  the  interval  be- 
tween the  thumb  and  the  index  finger.  It  arises  by  two  heads,  of 
which  one,  external  and  larger,  is  attached  to  the  ulnar  border  of 
the  first  metacarpal  bone,  the  other  to  the  contiguous  margin  of 
the  second,  the  angular  interval  between  them  serving  to  transmit 
the  radial  artery  into  the  palm  of  the  hand.  Both  soon  unite, 
and  become  inserted,  by  a  thin  tendon,  into  the  base  of  the  first 
phalanx  of  the  index  finger,  where  its  fibres  also  unite  with 
those  of  the  extensor  tendon.  The  second  dorsal  inter-osseous 
muscle  lies  in  the  second  metacarpal  space.  It  arises  fix>m 
both  bones,  and  is  inserted  tendinous  into  the  radial  border  of 
the  extensor  tendon,  covering  the  first  phalanx  of  the  middle 
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filkger,  and  iato  the  base  of  that  phalanx.  The  thirdy  similarly 
placed  in  the  third  metacarpal  q^ace,  is  inserted  into  the  oppo- 
site or  ulnar  border  of  the  tendinous  expansion  of  the  extensor 
communis,  which  covers  the  middle  finger ;  and  the  fourth^ 
lying  in  the  corresponding  space,  is  inserted  into  the  ulnar  side 
of  the  ring  finger,  by  becoming  attached  to  the  tendinous  ex- 
pansion that  covers  it.  These  are  also  connected  with  the 
bases  of  the  first  phalanges. 

486.  The  palmar  inter-oasei  lie  rather  on  the  palmar  surfiice 
of  the  bones  than  in  their  intervals,  fig.  107,  8.  They  are 
three  in  number,  and  are  undivided  at  their  origin.  The  ^rst 
palmar  inter-osseous  muscle  arises  along  the  ulnar  border  of  the 
second  metacarpal  bone,  and  is  inserted  at  the  same  side  of  the 
base  of  the  first  phalanx  of  the  index  finger,  where  the  fibres 
of  its  tendon  are  blended  with  those  of  the  extensor  communis. 
The  second  arises  from  the  radial  border  of  the  fourth  metacar- 
pal bone,  and  is  inserted  into  the  base  of  the  first  phalan;  of 
the  ring  finger,  by  its  radial  border.  The  third  arises  from  the 
radial  side  of  the  fifth  metacarpal  bone,  and  is  inserted  into  the 
base  of  the  first  phalanx  of  the  little  finger,  by  its  outer  or  radial 
-border.  The  second  and  third,  like  the  fi)rst,  have  also  a  con- 
nexion with  the  extensor  tendons. 

Thus,  the  index  and  ring  fingers  have  each  two  inter-ossei 
muscles  (one  palmar,  and  one  dorsal) ;  the  middle  finger  has 
two  of  the  dorsal  set,  and  the  little  finger  has  one  of  the 
palmar. 

Actions, — ^AIl  the  inter-ossei  muscles  act  on  the  first  phalanges  of 
the  fingers.  They  obviously  possess  the  power  of  adduction  and  ab- 
duction^ according  to  the  manner  of  their  insertion^  and  so  can  make 
the  fingers  diverge  firom  or  approach  to  one  another.  The  dorsal  set 
may>  to  a  certain  extent^  assist  the  extensor  comitiunis  in  extending 
or  drawing  back  the  fingers ;  and  again,  if  the  fingers  be  but  slightly 
bent^  as  the  direction  of  the  inter-ossei  in  that  position  forms  an  angle 
with  that  of  the  phalanges^  they  may  assist  in  drawing  them  to  the 
palm  of  the  hand>  that  is^  in  flexing  them. 

ABDOMINAL   REGION. 

487.  The  abdominal  muscles  consist  of  three  broad  lamellae 
on  each  side,  a  pair  (usually  two  pair)  in  front,  flat,  elongated, 
and  enclosed  within  the  aponeurotic  expansions  of  the  fonner ; 


ABDOMINAL  MUSCLES — DISSECTION.  377 

and  another  pair,  situated  posteriorly,  beside  the  vertebnit  co- 
lumn, which  are  contained  within  a  similar  expansion  prolonged 
fix)m  one  of  the  lateral  muscles  to  the  lumbar  vertebr®. 

Dissection.  To  expose  the  external  oblique  muscle : — When  com- 
mencing the  dissection  of  the  abdominal  muscles^  an  incision  may  be 
made  through  the  skin  from  the  ensiform  cartilage  to  the  umbilicus^ 
and  another  from  thence  to  the  most  depending  part  of  the  margin  of 
the  thorax.  The  angular  flap  of  skin^  bounded  by  these  lines^  may 
be  easily  reflected  by  commencing  at  its  point,  and  taking  the  tendin- 
ous fibres  of  the  external  oblique  muscle  as  a  guide,  each  stroke  of  the 
scalpel  being  directed  obliquely  upwards  and  outwards.  The  flap 
should  be  reflected  until  its  base,  or  attached  border,  is  brought  on  a 
line  with  the  ensiform  cartilage,  or  somewhat  higher,  which  is  neces- 
sary in  order  to  expose  the  digitated  processes  of  the  muscle,  and  their 
intermixture  with  those  of  the  serratus  magnus.  An  incision  may,  in 
the  next  place,  be  carried  horizontally  inwards  from  the  anterior  supe- 
rior spinous  process  of  the  ilium  to  the  linea  alba,  and  there  met  by 
another  drawn  down  from  the  umbilicus.  The  enclosed  flap  of  skin 
should  be  reflected  back  to  the  posterior  part  of  the  lumbar  region.  If 
it  be  required  to  exhibit  the  muscle  in  its  entire  extent,  the  portion  of 
integument  still  remaining  on  the  lower  part  of  the  abdomen  may  be 
divided  by  an  incision  drawn  from  the  pubes  upwards,  and  the  flap 
reflected  down  over  Poupart's  ligament.  For  the  present,  however, 
we  shall  leave  untouched  the  integument,  muscle,  &c.  in  the  iliac 
re^on,  as  they  will  require  to  be  examined  attentively  when  treating 
of  the  dissection  of  the  parts  connected  with  hernia. 

To  expose  the  internal  oblique  muscle : — ^When  the  external  oblique 
muscle  has  been  examined,  it  may  be  detached  and  reflected  so  as  to 
bring  into  view  the  one  subjacent  to  it,  by  cutting  through  its  muscu- 
lar fibres  midway  between  its  digitations  and  the  margin  of  the  ribs. 
Its  posterior,  or  free  border,  will  be  found  extending  from  the  last  rib 
to  the  crista  of  the  iliiun,  and  can  be  readily  distinguished  firom  the 
internal  oblique  muscle  by  the  diflerent  course  of  its  fibres.  When 
this  is  eflected,  the  fleshy  fibres  can  be  dissected  from  the  crista  ilii,  as 
far  as  its  spine,  and  the  whole  plane  of  muscle  turned  over  to  the 
opposite  side.  The  internal  oblique  is  thus  exposed  for  two-thirds  of 
its  extent. 

To  expose  the  transversalis  muscle : — When  the  examination  of  the 
internal  oblique  muscle  has  been  completed,  it  is  said  to  be  diflicult  to 
detach  it  without  injuring  the  muscle  beneath  it ;  yet,  if  just  above 
the  spine  of  the  ilium  the  fibres  be  rendered  tense  by  pressing  the 
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thumb  and  fi>ie>finger  of  the  left  hand  on  them,  and  so  straining  the 
interyal,  they  can  be  divided  with  perfect  precision,  without  interfer- 
ing with  the  subjacent  muscle;  for  the  fibres  axe  retracted  when 
divided,  and  after  about  three  parts  are  cut  through,  the  cellular  in- 
terval between  the  muscles  begins  to  be  perceived,  which,  with  the 
difference  in  the  direction  of  their  fibres,  affords  an  unerring  guide  to 
their  line  of  separation.  Moreover,  near  the  spine  and  crista  of  the 
ilium,  these  muscles  are  separated  by  the  circumflex  (ilii)  vessels ; 
and  this  is  the  part  usually  selected  for  cutting  through  the  internal 
oblique,  in  order  to  expose  the  transversalis.  When  the  line  of  sepa- 
ration is  found,  the  muscular  fibres  should  be  detached  from  the  crista 
ilii  far  back  towards  the  lumbar  region;  afler  which  they  may  be 
dissected  firom  the  cartilages  of  the  ribs  by  insinuating  the  scalpel  be- 
tween the  two  planes  of  fibres,  and  then  turning  it  so  as  to  cut  out- 
wards. In  this  way  the  internal  oblique  muscle  may  be  detached 
from  its  connexions,  and  reflected  to  the  opposite  side,  exposing  the 
transversalis. 

To  expose  ike  recttis  muscle: — The  sheath  of  the  rectus  muscle 
should  in  the  next  place  be  examined.  Its  mode  of  formation  is  fully 
described  (sect.  492).  Its  anterior  layer  must  be  divided  in  its  whole 
length,  by  an  incision  drawn  down  from  the  margin  of  the  thorax  to 
the  pubes,  and  reflected  off  the  rectus.  By  inserting  the  handle  of 
the  scalpel  beneath  the  outer  border  of  the  muscle,  it  may  be  raised, 
and  the  posterior  layer  of  the  sheath  brought  into  view.  Lastly,  if 
the  muscle  be  cut  across  midway  between  the  umbilicus  and  pubes, 
and  the  two  parts  drawn  aside,  the  point  at  which  the  sheath  is  im- 
perfect, posteriorly,  can  be  determined  by  pushing  the  handle  of  the 
scalpel  against  it,  so  as  to  separate  it  firom  the  subjacent  membrane. 

488.  m.  Obliquus  externus  abdominis^  fig.  99,  9,  (obliquus 
descendens ;  costo-abdominalis ;  ilio-pubi-costo-abdominalis,)  is 
situated  on  the  lateral  and  anterior  parts  of  the  abdomen ;  its 
form  being  broad,  thin,  and  irregularly  quadrilateral.  It  arises 
from  the  anterior  surfaces  of  the  eight  inferior  ribs,  by  fleshy 
fibres  arranged  in  so  many  angular  processes,  named  digitations, 
of  which  five  meet  an  equal  number  of  similar  prolongations 
from  the  serratus  magnus  muscle,  and  three  with  those  of  the 
latissimus  dorsi.  The  fleshy  fibres  from  the  last  ribs  pass  down 
to  be  inserted  into  the  external  margin  of  the  crista  ilii,  the  an- 
terior half  of  its  length ;  all  the  rest  pass  downwards  and  for- 
wards, and  terminate  in  tendinous  fibres,  which  form  a  broad 


OBLIQUUS   INTERNUS,  S79 

aponeurosis,  18,  that  covers  the  entire  front  of  the  abdomen,  and 
terminates  by  uniting  with  that  of  the  corresponding  muscle 
along  the  median  line,  12,  from  the  ensiform  cartilage  to  the 
symphysis  pubis.  The  inferior  fibres  of  this  aponeurosis  are 
closely  aggregated  together,  and  extended  across  from  the  ante- 
rior superior  spinous  process  of  the  ilium  to  the  os  pubis,  in  the 
form  of  a  tense  band,  11,  which  is  called  Pouparfs  ligament. 
Near  the  pubes  the  fibres  diverge  from  one  another,  leaving 
between  them  a  triangular  opening,  10,  for  the  passage  of  the 
spermatic  cord  in  the  male,  and  the  round  ligament  in  the 
female.  The  direction  of  this  opening,  called  the  external  ab* 
dominal  ring^  is  upwards  and  outwards,  its  base  being  formed 
by  the  crista  of  the  os  pubis,  and  the  sides  by  the  two  sets  of 
diverging  fibres,  called  its  pillars ,  of  which  one  is  attached  to 
the  anterior  surface  of  the  symphysis  pubis,  interlacing  with  the 
corresponding  fibres  of  the  opposite  muscle ;  the  other,  external 
and  inferior,  is  fixed  to  the  spinous  process  of  the  pubes ;  whilst 
a  third  portion,  reflected  backwards  and  outwards  from  the  latter, 
is  inserted  along  the  pectineal  line,  being  triangular  in  its  form, 
and  nearly  horizontal  in  its  direction,  and  ordinarily  denomi- 
nated GimbernaCs  ligament.  The  direction  of  the  fibres  of  this 
muscle  is  obliquely  downwards  and  inwards :  structure — fleshy 
where  it  is  attached  to  the  thorax  and  ilium,  aponeurotic  in  the 
rest  of  its  extent:  relations — externally  with  the  skin  and  super- 
ficial fascia,  internally  with  the  cartilages  of  the  ribs,  obliquus 
intemus,  rectus,  and  pyramidalis  muscles ;  posteriorly,  its  bor- 
der is  overlapped  a  little  by  the  latissimus  dorsi. 

489.  m.  Obliquus  intemus^  fig.  99, 14,  (obliquus  ascendens ; 
ilio-abdominalis ;  ilio-lumbo-costi-abdominalis,)  placed  under 
cover  of  the  preceding  muscle,  is  of  an  irregularly  quadrilateral 
form.  It  arises  inferiorly  from  the  external  half,  not  unfre- 
quently  from  two-thirds  of  the  inner  surface  of  Poupart's  liga- 
ment, from  the  crista  ilii  for  two-thirds  of  its  length,  also  from 
a  thin  aponeurosis,  prolonged  backwards  to  the  lumbar  vertebrae. 
This  aponeurosis  is  attached  below  to  the  crista  ilii,  above  con- 
nected with  the  serratus  posticus  inferior,  and  posteriorly,  after 
contracting  an  intimate  union  with  the  latissimus  dorsi,  becomes 
exceedingly  thin,  and  in  a  manner  identified  with  the  aponeurosis 
of  the  latter,  with  which  it  extends  back  to  the  spinous  pro- 
cesses of  the  lumbar  vertebrae.     From  these  attachments,  the 
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fibres  of  the  muscle  pass  with  different  degrees  of  obliquity,  to 
be  inserted  as  follows :  those  from  Poupart^s  ligament  arch 
downwards  and  inwards,  to  be  fixed  into  the  crista  of  the  pubes, 
and  also  for  some  way  into  the  pectineal  line,  conjointly  with 
those  of  the  transrersalis  muscle ;  or,  more  strictly,  into  Gim- 
bemat'^s  ligament,  where  it  is  inserted  into  that  line.  The 
fibres,  from  the  anterior  part  of  the  crista  ilii,  pass  horizontally 
inwards,  whilst  the  rest  ascend  obliquely,  and  terminate,  some 
in  an  aponeurosis  expanded  in  front  of  the  abdomen,  the  rest  at 
the  lower  margin  of  the  cartilages  of  the  last  four  ribs,  on  a 
plane  corresponding  with  the  intercostal  muscles.  The  aponeu- 
rosis divides  at  the  outer  border  of  the  rectus  muscle  into  two 
lamellae,  one  passing  before,  the  other  behind  it,  and  reuniting 
at  its  inner  border,  so  as  to  enclose  it  in  a  sheath.  The  anterior 
lamella  becomes  identified  with  the  aponeurosis  of  the  external 
oblique  muscle*  The  upper  border  of  the  posterior  lamella  is 
attached  to  the  margin  of  the  first  false  and  the  last  true  ribs, 
and  also  to  the  ensiform  cartilage.  At  the  inner  border  of  the 
rectus  muscle,  this  aponeurosis  joins  with  that  of  the  opposite 
muscle,  and  with  the  external  oblique,  so  as  to  form  with  them 
the  linea  alba.  Direction — obliquely  upwards  and  inwards  in 
the  greater  part  of  its  extent ;  some  of  its  fibres  are  horizontal, 
the  rest  are  arched  downwards :  structure — ^fleshy  at  the  sides, 
aponeurotic  anteriorly  and  also  posteriorly,  where  it  becomes 
connected  with  the  lumbar  yertebrse :  relations — ^by  one  surface 
with  the  obliquus  extemus,  by  the  other  with  the  transversalis ; 
anteriorly  with  the  rectus  and  pyramidalis,  which  its  aponeurosis 
seryes  to  enclose,  posteriorly  with  the  latissimus  dorsi  and  the 
deep-seated  lumbar  muscles. 

490.  m.  CremasteTj  fig.  99, 15.  Though  the  cremaster,  or 
suspensory  muscle  (xgsfifcutf^  to  suspend)  of  the  testis,  does  not 
form  a  part  of  the  abdominal  parietes,  its  description  usually 
follows  that  of  the  internal  oblique,  in  consequence  of  the  inti- 
mate connexion  which  subsists  between  them.  It  is  ordinarily 
said  to  arise  from  the  inner  surfiice  of  Poupart'^s  ligament,  and 
from  the  lower  border  of  the  intemal  oblique  muscle,  a  few 
fibres  also  appearing  to  come  firom  the  transyeisalis ;  from  these 
origins  the  fibres  pass  downwards  on  the  spermatic  cord,  and  are 
lost  on  the  tunica  vaginalis  testis.  When  examined  with  atten- 
tion, the  cremaster  appears  to  consist  of  two  fiisdculi ;  of  which 
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the  external  and  longer  descends  from  the  lower  border  of  the 
internal  oblique  muscle,  the  other,  internal  and  smaller,  being 
attached  to  the  crista  of  the  os  pubis.  From  these  points  of 
attachment  the  fibres  descend  through  the  external  abdominal 
ring,  conveige  and  unite  so  as  to  form  arches  whose  convexity 
looks  downwards,  their  degrees  of  obliquity  increasing  as  they 
descend.  The  cremaster  does  not  exist  as  a  distinct  muscle 
before  the  descent  of  the  testis.*  In  the  foetus  of  five  months 
old,  the  inferior  fibres  of  the  internal  oblique  arch  downwards 
and  inwards,  from  Poupart''s  ligament  to  the  crista  of  the  pubes, 
passing  over  a  delicate  greyish  fasciculus,  the  gubemaculum  tes- 
tis, which  alone  occupies  the  inguinal  canal  at  that  period.  The 
gubemaculum  is  intimately  connected  with  these  fibres  of  the 
internal  oblique,  and  if  it  be  drawn  downwards,  they  may  be 
made  to  descend  through  the  ring,  and  if  retained  in  this  situa- 
tion they  will  strictly  resemble  the  cremaster  in  direction  and 
attachments.  This  experiment  at  once  points  out  the  manner 
in  which  the  cremaster  is  produced ;  it  shows  that  the  fibres  of 
which  it  consists  were  originally  part  of  the  inferior  oblique 
muscle,  and  that,  as  the  testis  passes  from  the  abdomen  into  the 
scrotum,  they  are  drawn  along  with  it,  by  reason  of  the  intimate 
connexion  subsisting  between  them  and  its  gubemaculum.  The 
testis  sometimes  passes  between  the  fibres  of  the  internal  ob- 
lique; when  this  occurs,  some  will  lie  behind  the  cord,  others 
(usually  the  greater  number)  before  it,  so  that  it  is  completely 
invested  by  them. 

491.  m.  Transveraalts  abdominis  (transversus  abdominis, 
3oemm. ;  lumbo-abdominalis).  | 

Dissection. — A  membranous  prolongation  from  the  transversalis 
muscle  forms  an  investment  for  the  quadratus  lumbomm,  (sect.  494,) 
similar  in  many  respects  to  the  sheath  of  the  rectus.  Let  us  suppose 
that  it  is  intended  to  examine  this  stmcture  on  the  right  side ;  it  will 
be  found  convenient  to  lay  the  subject  on  the  left,  and  to  have  it 
secured  in  that  position.  If  the  internal  oblique  be  traced  back,  its 
muscular  fibres  will  be  foimd  to  end  in  an  aponeurosis,  which  becomes 
intimately  connected  externally  with  the  latissimus  dorsi,  close  to  the 
border  of  the  deep  lumbar  muscles,  and  internally  with  the  transver- 
salis.    Now,  if  the  aponeurosis  of  the  latissimus  be  divided  in  the 

•  Recherches  Anatomiques  sur  les  Hernies,  par  Jules  Cloquet. 
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middle  of  its  breadth^  by  an  incision  drawn  firom  the  ilium  to  the  last 
rib>  and  the  two  parts  reflected,  the  thick  mass  of  lumbar  muscles 
will  be  exposed ;  and  if  the  handle  of  the  scalpel  be  inserted  beneath 
their  outer  border,  they  will  be  found  to  lie  on  a  membrane,  which  is 
connected  with  the  lumbar  vertebree  on  the  one  hand,  and  with  the 
abdominal  muscles  on  the  other,  being,  in  &ct,  a  prolongation  of  the 
latter.     The  mass  of  lumbar  muscles  may  now  be  cut  across  by  two 
incisions,  one  opposite  the  last  rib,  the  other  at  the  crista  iHi,  and  then 
removed  altogether.     When  this  is  effected,  if  attention  be  directed  to 
the  internal  oblique  muscle,  it  will  be  foimd  that  the  aponeurosis,  in 
which  it  ends  posteriorly,  after  contracting  adhesion  to  the  transver- 
salis,  as  above  stated,  becomes  connected  with  the  aponeurosis  of  the 
latissimus  dorsi,  and  with  it  prolonged  to  the  spinous  processes  of  the 
vertebrse  behind  the  lumbar  muscles.     In  this  stage  of  the  dissection, 
a  thin  lamella  will  be  found  stretched  back  from  the  transversalis  to 
the  transverse  processes  of  the  lumbar  vertebrse.     If  this  be  divided 
by  a  perpendicular  incision  from  the  last  rib  to  the  ilium,  the  qua- 
dratus  lumborum  will  be  exposed ;  and  if  the  external  border  of  this 
muscle  be  raised,  another  thin  layer  will  be  found  resting  on  its  abdo- 
minal surface,  and  connected  with  the  roots  of  the  transverse  processes. 
Thus,  the  posterior  aponeurosis  of  the  transversalis  muscle,  by  dividii^ 
into  two  lameUee,  encloses  the  quadratus  as  in  a  sheath.     We  have 
thus  traced  four  layers  of  fibroua  ulnjcture,  connected  with  muscles  in 
the  lumbar  re^on,  viz.  the  thick  broad  aponeurosis  of  the  latissimus 
dorsi,  the  thin  one  of  the  obliquus  intemus,  and  that  of  the  transver- 
salifl,  which  divides  into  two.    The  teim^^Mcta  lumborum  is  applied  by 
wmie  to  the  aponeurosis  of  the  latisamus,  by  others  to  the  lameDse 
prolonged  back  from  the  internal  oblique  and  transversalis.     It  is  not 
applicable  to  dther,  and  conveys  no  definite  idea  of  any  of  the  parts 
seen  in  this  re^on. 

WhesBL  this  part  of  the  dissection  has  h&ea  eompleted,  the  subject 
may  be  turned  on  its  back,  in  oidcr  that  the  inguinal  region  may  be 
examined,  whidi  is  an  indispensable  prpliminaiy  to  a  correct  know- 
ledge of  the  stroeture  of  the  parts  connected  with  those  intestinal 
ptotnBMOB  to  which  the  torn  hemia  is  applied  (^roc,  a  tumour). 
It  will  be  leooUected,  thai  the  dissections  made  with  a  view  to  exhibit 
the  abdominal  muscles  (sect.  487),  may  be  so  conducted  as  to  leave  an 
angular  fla^  <^  integument  covering  the  inguinal  region.  The  skin 
alone  should  be  raised  over  tlus  part,  and  reflected  down  on  the  fore 
part  of  the  thigh,  for  about  three  inches  below  Poupart*s  ligament, 
without  disturbing  the  layer  of  cellular  manbrane  that  lies  beneath  it. 
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This  we  shall  describe  as  the  superficial  fascia  of  the  abdomen  (sect. 
592),  to  which  the  reader  is  referred;  and  for  the  surgical  anatomy 
of  inguinal  hernia  to  sect*  593. 

The  transversalis  muscle,  fig.  108,  4,  is  subjacent  to  the  in- 
ternal oblique,  and  of  the  same  form ;  it  arises  from  the  iliac 
half  of  Pouparf's  ligament,  from  the  inner  margin  of  the  crista 
ilii  for  three-fourths  of  its  length,  from  the  cartilages  of  the  six 
or  seven  last  ribs,  and,  in  the  space  intermediate  between  the 
crista  and  the  ribs,  from  an  aponeurosis  (see  Dissection,)  which 
is  attached  to  the  transverse  processes  of  the  lumbar  vertebrae- 
From  these  diflferent  points  of  origin  the  fibres  pass  horizontally 
forwards,  and  near  the  border  of  the  rectus  muscle  end  in  an 
aponeurosis,  5,  which  joins  with  the  posterior  layer  of  the  in- 
ternal oblique,  and,  together  with  it,  is  inserted  into  the  whole 
length  of  the  linea  alba;  the  inferior  fibres  curve  downwards,  and 
are  inserted  into  the  crista  of  the  os  pubis,  and  into  the  pectineal 
line.  This  insertion  is  so  intimately  connected  with  that  of  the 
internal  oblique,  that  both  together  have  received  the  name  of 
the  conjoined  tendon,  6,  or  aponeurosis,  of  these  muscles.  At 
its  attachment  to  the  cartilages  of  the  ribs,  it  digitates  with  the 
diaphragm,  and  is  continuous  with  it  in  the  two  last  intercostal 
spaces.  Relations  —  externally,  with  the  obliquus  intemus  ; 
internally,  with  the  fascia  transversalis,  which  separates  it  from 
the  peritonaeum :  structure — ^muscular  at  the  sides ;  aponeurotic 
anteriorly  and  also  posteriorly,  where  it  is  prolonged  to  the  ver- 
tebral column,  and  forms  a  sheath  for  the  quadratus  lumborum. 

492.  m.  Rectus  abdomtnisy  fig.  99,  16;  -fig.  108,  3,  (stemo- 
pubius,)  long,  narrow,  and  flat,  is  situated  at  the  fore  part  of  the 
abdomen,  close  to  the  linea  alba.  It  arises  from  the  anterior 
surface  of  the  ensiform  cartilage  and  its  external  ligament,  also 
from  the  cartilages  of  the  fifth,  sixth,  and  seventh  ribs,  by 
separate  fleshy  points,  and  is  inserted  by  a  strong  flat  tendon 
into  the  crista  of  the  os  pubis,  its  fibres  being  extended  perpen- 
dicularly between  these  points.  They  are,  however,  interrupted 
by  irregular  tendinous  intersections  (linea  transversa),  varying 
in  number  from  three  to  five.  One  of  these  corresponds  with 
the  umbilicus,  another  with  the  ensiform  cartilage,  the  third 
intermediate  between  them,  and  if  a  fourth  exists,  it  is  placed 
below  the  umbilicus ;  so  is  the  fifth.  These  lines  do  not  usually 
penetrate  the  whole  substance  of  the  muscle,  and  some  of  them 
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extend  only  half-way  across  it.  This  muscle  is  enclosed  in  a 
sheath  (sheath  of  the  rectus),  formed  by  the  aponeuroses  of  the 
abdominal  muscles,  in  the  following  manner :  the  aponeurosis 
c^  the  internal  oblique,  on  arriving  at  the  external  border  of 
the  rectus  muscle,  divides  into  two  lamellsB,  of  which  the  an- 
terior one  passes  in  front  of  the  rectus,  together  with  the 
aponeurosis  of  the  external  oblique,  whilst  the  other  passes  be- 
hind it,  conjointly  with  that  of  the  tiansversalis,  becoming  again 
united  along  the  linea  alba.  This  arrangement  obtains  from 
the  margin  of  the  thorax,  as  far  as  to  midway  between  the  um- 
bilicus and  the  pubes,  but  at  this  point  all  the  aponeuroses  pass 
in  front  of  the  rectus ;  so  that  the  posterior  part  of  its  sheath 
is  deficient  in  the  lower  third,  the  muscle  being  separated  from 
the  peritonaeum  by  the  fascia  transversalis  only.  The  deficiency 
in  the  sheath  here  indicated  is  marked  by  a  well-defined  lunated 
edge,  whose  concavity  looks  downwards  towards  the  pubes. 

493.  m.  Pyramidalisj  fig.  99,  17,  triangular  in  its  form,  and 
situated  close  to  the  linea  alba,  arises  from  the  crista  of  the  os 
pubis,  and,  becoming  narrow  as  it  ascends,  is  inserted  into  the 
linea  alba  about  midway  between  the  umbilicus  and  pubes ;  its 
internal  fibres  are  vertical  in  their  direction,  the  others  more  or 
less  oblique.  It  is  covered  in  front  by  the  aponeuroses  of  the 
other  muscles,  and  posteriorly  rests  on  the  rectus,  of  which  it 
may  be  regarded  as  an  accessory ;  its  more  direct  action  is  that 
of  a  tensor  to  the  linea  alba. 

494.  m.  Quadratus  lumborum,  fig.  98,  16,  (ilio-costalis,) 
situated  deeply  in  the  lumbar  region  close  to  the  vertebral 
column,  is  in  form  irregularly  quadrilateral,  being  somewhat 
broader  below  than  above.  It  arises  by  tendinous  fibres  from 
the  crista  of  the  ilium  for  about  one-fourth  of  its  extent,  and 
from  the  ilio-lumbar  ligament ;  it  is  inserted  into  the  inferior 
border  of  the  last  rib  for  about  half  its  length,  and  by  four  ten- 
dinous points  into  the  transverse  processes  of  the  four  superior 
lumbar  vertebrse.  This  muscle  is  enclosed  in  a  sheath  {sheath 
of  the  quadratus)  not  unlike  that  of  the  rectus,  but  not  so 
dense  or  firm  in  its  structure.  The  posterior  or  lumbar  aponeu- 
rosis of  the  transversalis  divides  into  two  layers  near  the  border 
of  the  quadratus,  one  of  which  is  prolonged  backward  behind  the 
latter  muscle,  to  be  attached  to  the  apices  of  the  transverse  pro- 
cesses of  the  lumbar  vertebrae,  and  the  other  before  it  to  be  fixed 
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at  the  roots  of  these  processes.  Now,  the  lower  border  of  this 
layer  is  attached  to  the  inner  maigin  of  the  crista  ilii  (its  pos- 
terior fourth),  and  the  upper  one  is  stretched  across  from  the 
anterior  surface  of  the  last  rib  to  the  root  of  the  transverse  pro- 
cess of  the  first  lumbar  yertebra.  This  latter  part,  from  its 
mode  of  attachment  and  relation  to  the  broad  muscle  of  the 
diaphragm,  has  been  named  by  some  ligamentum  arcuatum  ex- 
ternum (sect.  501). 

Along  the  fore  part  of  the  abdomen  some,  tendinous  structures 
exist  which  require  a  special  notice,  viz.  the  linea  alba,  liness 
semi-lunares,  and  transversae. 

495.  The  Zinea  alba  may  be  considered  as  a  tendinous  cord, 
fig.  99,  1^,  formed  by  the  juncture  of  the  aponeuroses  of  the 
two  obliqui  and  transversales  muscles,  and  extended  perpendicu- 
larly downwards  from  the  ensiform  cartilage  to  the  pubes.  It  is 
covered  in  front  by  the  common  integument ;  posteriorly  it 
rests  on  the  fascia  trans versalis,  which  separates  it  from  the  pe- 
ritonseum,  and  on  each  side  it  is  enclosed  by  the  recti  muscles  ; 
it  is  therefore  broader  above  than  below,  as  these  muscles  diverge 
from  one  another  in  the  former  situation.  In  the  middle  of  the 
linea  alba  is  situated  the  umbilicus,  which  in  the  foetal  state  is 
a  foramen  for  the  transmission  of  the  umbilical  vein  and  arteries, 
but  afterwards  becomes  obliterated.  ' 

496.  The  linea  semi-lunarea  are  two  curved  lines  extending 
from  the  cartilages  of  the  eighth  rib,  on  each  side,  to  the  tube- 
rosity of  the  OS  pubis.  They  thus  correspond  with  the  external 
borders  of  the  recti  muscles  (the  enclosed  space  being  broad 
above  and  narrow  below),  and  are  formed  by  the  aponeurosis  of 
the  internal  oblique  on  each  side,  as  it  divides  to  enclose  the 
rectus  muscle. 

The  linciB  transversa  have  been  already  noticed  with  the 
rectus  muscle,  in  the  substance  of  which  they  are  situated  (sect. 
492.) 

Actions, — The  muscles  here  described  not  only  enclose  and  support 
the  abdominal  viscera^  but  by  their  contractile  power  are  capable  of 
acting  successively  on  them^  on  the  thorax,  and  on  the  pelvis. 
When  the  pelvis  and  thorax  are  fixed,  the  abdominal  muscles  can 
constrict  the  cavity  and  compress  its  viscera,  particularly  if  the  dia- 
phragm be  made  to  descend  at  the  same  time,  as  occurs  in  vomiting, 
or  in  the  expulsion  of  the  foetus,  of  faeces,  or  urine.     If  the  vertebral 

2  c 
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oolumn  be  fixed,  these  muscles  compfeas  the  lower  border  of  the 
thorax,  and  so  contribute  to  expiration.  When  it  is  intended  to  con- 
tinue the  effort,  so  as  to  produce  a  forced  expiration,  the  quadratus 
lumborum  draws  down  the  hurt  rib,  and  makes  it  rekitiyely  the  fixed 
point  to  which  all  the  rest  are  drawn  by  their  inter-oosial  muscles ; 
but  if  the  vertebral  column  be  not  fixed,  the  thorax  may  be  bent 
directly  forwards,  when  the  muscles  of  both  sides  act ;  or  it  may  be 
rotated  to  either  side,  should  they  act  fdtemately.  Thus,  if  the  ex- 
ternal oblique  of  the  right  side  be  made  to  act  on  the  thorax,  the  first 
effect  appears  to  be  that  of  drawing  its  maigin  down  towards  the  pel- 
vis ;  but  if  the  effort  be  continued,  the  trunk  will  be  rotated  towards 
the  opposite  side.  The  left  internal  oblique  will  co-operate  in  this 
action,  for  the  direction  of  its  fibres  coincides  with  that  of  the  right  ex- 
ternal oblique*  The  pyramidales  also  contribute  to  the  same  effect, 
by  rendering  the  linea  alba  tense.  If  the  thorax  be  fixed,  the  abdo- 
minal muscles  may  be  made  to  act  on  the  pelvis ;  thus,  in  the  action 
of  climbing,  the  trunk  and  arms  being  elevated  and  fixed,  the  pelvis 
iB  drawn  upwards,  either  directly,  or  to  one  side,  as  a  preparatory  step 
to  the  elevation  of  the  lower  limbs.  A  similar  effect  may  be  produced 
when  the  trunk  is  in  the  horizontal  position,  for  the  pelvis  may  be 
drawn  forward  and  flexed  upon  the  vertebral  column  by  the  recti  and 
pyramidales. 

COSTAL   REGION. 

Between  the  ribs  we  find  a  series  of  flat  planes  of  muscular 
fibres  filling  up  the  intervening  spaces,  hence  named  "  inter- 
costal,''— upon  the  ribs  posteriorly  the  levatores  costarum,  and 
at  their  inner  sur&ce,  and  in  front,  the  triangulares  stemi. 

It  is  not  necessary  to  prescribe  any  particular  mode  of  examin- 
ing these,  as  they  are  necessarily  exposed  when  the  pectoral,  the 
serratus,  and  external  oblique  muscles  are  removed. 

The  inter-costal  muscles  are  disposed  in  the  form  of  two  thin 
planes,  one  external,  the  other  internal. 

497.  m.  Inter-costales  externi  are  placed  between  the  con- 
tiguous borders  of  each  pair  of  ribs.  There  are,  therefore, 
eleven  such  muscular  lamellae  on  each  side,  the  direction  of  the 
fibres  of  all  being  obliquely  downwards  and  forwards,  fig.  108, 1. 
Their  extent  in  each  instance  is  from  the  tubercles  of  the  ribs 
nearly  to  the  external  extremity  of  their  cartilages.  From  this 
point  a  thin  fascia  is  continued  forwards  to  the  sternum,  over- 
laying the  inner  inter-costals. 
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498.  m.  Inter-coatalea  interni,  commencing  at  tte  eternum, 
in  the  spacee  betveen  the  true  ribs  and  is  the  rest,  trom  the 
anteri<H;  extremities  of  their  cartilages,  extend  as  (ai  hack  us  thdr 
angles,  the  direction  of  their  fibres 

being   obliquely   downwards  and  ^'B-  it's, 

backwards,  fig.  108>  2;  thus  they 
decussate  or  cross  the  former. 

499.  m.  Levatorea  costarum, 
fig  98,  I7>  are  narrow,  tendmons, 
and  fieshy  fiiscicuh,  which  extend 
obhquely  downwi^ds  and  forwards 
(m  this  particular  resembhng  the 
external  intercostals)  from  the  ex- 
tremities of  the  transverse  pro- 
cesses of  the  dorsal  vertebrce,  to 
be  inserted  into  the  margins  of 
the  nbs,  between  their  angles  and 
tubercles  Their  fibres  spread 
out  and  become  fiat  at  their  in- 
seition 

600  m  Triangularis  atemi  is 
a  thin  fiat  plane  of  muscular  and 
tendinous  fibres,  placed  within  the 
thorax,  immediately  behind  the 
costal  cartilages.  It  arises  &om  the  inner  sur&ce  of  the  ensiform 
cartihige,  and  of  the  lower  third  of  the  sternum,  from  which  its 
fibres  pass  outwards  and  upwards,  diverging,  to  be  inserted 
into  the  lower  borders  and  inner  surface  of  the  cartilages  of 
the  true  ribs,  from  the  sixth  to  the  third  inclusive.  One  surface 
of  the  muscle  is  thus  in  apposition  with  the  parts  just  men- 
tioned, the  other  partly  with  the  plenra,  which  is  reflected 
upon  it,  and  partly  with  the  pericardium  and  the  cellular  in- 
terval called  anterior  mediastinum. 

/  Actiofu. — The  two  planes  of  inter-costals  act  eimultaneously ;  and 
as  they  decussate  with  one  another,  the  ribs  on  which  they  act  are 
made  to  move  in  the  direction  of  the  diagonal  of  the  moving  powers, 
that  is  to  say,  directly  upwards  when  the  first  rib  is  relatively  the 
more  fixed  point,  and  downwards  when  the  last  happens  to  be  so. 
In  drawing  up  the  ribs,  they  slightly  rotate  their  bodies,  and  evert 
their  loww  borders ;  at  the  same  time  the  middle  and  lower  inter- 
2c£ 
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costal  Bpacefl  are  widraied,  for  the  ribs  are  spread  asunder  somewhat 
like  those  of  a  &n.  This  arises  from  the  peculiar  mode  of  attachment 
of  the  last  rib,  which  is  prevented  from  ascen^g  with  the  rest  by  the 
manner  in  which  the  quadratus  lumborum  binds  it  to  the  ilium,  so 
that  it  serveB  to  spread  or  separate  them  from  one  another. 

501.  m.  Diaphragma, 
fig.  109,  {hBt<p§ua(ra>,  to  F'k-  '<»• 

separate,)  is  a  thin  mus- 
cular and  tendmous  par 
tition,  placed  between 
the  thorax  and  abdomen 
It  presents  two  lateral 
parts,  united  along  the 
middle  hne,  but  the  parts  i 
are  not  symmetrical,  ( 
which  account  it  cannot  <{ 
be  classed  with  the  mus- 
cles of  animal  life,  nor 
yet  with  those  of  orga- 
nic m  structure  it  forms 
a  link  intermediate  be- 
tween these  two  orders, 
and  in  function  partakes 

of  the  properties  of  both,  being  involuntary  in  its  ordinary 
actions,  yet  not  altogether  withdrawn  from  the  control  of  the 
will  The  diaphragm,  viewed  as  a  whole,  consists  of  three  por- 
tions, two  of  which  are  muscular — the  third,  which  forms  the 
connexion  between  them,  being  tendmous  It  is  broad  and  ex- 
panded at  its  upper  part,  and  takes  the  form  of  the  base  of  the 
thorax,  to  which  it  is  attached ,  therefore  its  extent,  from  side 
to  side,  IS  greater  than  from  before  backwards  At  its  inferior 
and  posterior  part  it  becomes  constricted  into  two  narrow  pro- 
cesses or  crura,  by  which  it  is  attached  to  the  lumbar  vertebrEe. 
Its  inferior  surface  is  concave,  forming  an  arch  which  overhangs 
the  cavity  of  the  abdomen  ,  the  superior  one  is  convex,  but  not 
equally  so  at  both  sides,  for  it  ascends  higher  into  the  nght  side 
of  the  thorax  than  into  the  left  Both  surfaces  are  lined  by 
serous  membrane,  the  inferior  by  the  pentonseum,  the  superior 
by  the  pleuiee  at  the  sides  and  the  pericardium  m  the  middle 
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The  muscular  fibres  attached  to  the  margin  of  the  thorax 
vary  in  length  and  direction.  Anteriorly  at  the  middle  line, 
the  fibres,  few  in  number  and  short,  arise  from  the  inner  sur- 
face of  the  ensiform  cartilage  ;  this  narrow  fasciculus  is  separated 
at  each  side  by  a  cellular  interval  from  the  fibres  attached  to 
the  cartilage  of  the  seventh  rib.  The  muscular  fibres  of  each 
lateral  part  arise  from  the  inner  surface  of  the  cartilages  of  the 
ribs,  from  the  seventh  to  the  twelfth  inclusive,  and  from  the 
anterior  surface  of  the  body  of  the  last  rib  for  about  a  third 
of  its  length  ;  finally  in  the  interval  between  the  part  of  the 
last  rib  here  indicated  and  the  transverse  process  of  the  first 
lumbar  vertebra,  they  arise  from  a  fibrous  band,  1,  stretched  be- 
tween these  points,  which  is  sometimes  termed  ligamentum 
arcuatum  (see  sect.  494).  But  Haller*  very  properly  distin- 
guishes this  from  another  tendinous  lamella,  2,  which  arches 
obliquely  over  the  psoas  muscle,  being  attached  by  one  ex- 
tremity to  the  transverse  process  of  the  first  lumbar  vertebra 
(where  it  is  blended  with  the  preceding),  and  by  the  other  to 
the  body  of  the  second.  This  he  terms  "  arcus  interior  f'  it 
may  be  named  ligamentum  arcuatum  proprium.  The  fleshy 
fibres  from  these  different  points  of  attachment  proceed  to  their 
destination  in  different  directions:  those  in  front  pass  back- 
wards, those  at  the  sides  directly  inwards,  the  intermediate  ones 
being  oblique;  but  the  fibres  from  the  ligamentum  arcuatum 
externum  pass  directly  upwards,  all  becoming  inserted  into,  or 
continuous  with,  the  fibres  of  the  central  aponeurosis. 

602.  The  central  aponeurosis  (central  tendon,  cordiform 
tendon,  phrenic  centre)  is  composed  of  tendinous  fibres  inter- 
woven in  every  direction.  Its  narrow  extremity  or  foot-stalk 
is  turned  towards  the  spine,  the  wider  (which  is  divided  into 
three  processes)  towards  the  margin  of  the  thorax ;  hence  it  was 
compared  by  Winslow  to  a  trefoil  leaf.  The  central  leaflet  or 
process,  5,  is  the  largest ;  the  left  the  smallest,  7 ;  the  right,  6, 
being  intermediate  in  size  between  them.  Between  the  right 
and  middle  processes,  a  little  anterior  to  the  spine,  is  an  open- 
ing, 8,  (foramen  quadratum  vena  cava^J  for  the  vena  cava ;  it 
is  somewhat  of  a  square  shape,  and  resembles  rather  a  canal  than 
a  foramen.     «. 

603.  The  lumbar  portion  of  the  muscle  consists  of  two  thick 

*  Icones  Anatomies. 
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fleshy  processes,  crura  or  pillars^  placed  at  each  side  of  the 
middle  line.  The  right  cms,  broader  and  longer  than  the 
left,  is  attached  to  the  fore  part  of  the  bodies  of  the  vertebrae, 
and  to  the  inter-vertebral  fibro-cartilages,  whilst  the  latter  in- 
dines  rather  to  their  sides.  The  right  cms,  9,  arises  by  fleshy 
fibres  from  the  three  upper  lumbar  vertebrse,  and  by  a  firm 
tendinous  process  from  the  inter-vertebral  substance  between 
the  third  and  fourth.  The  left,  10,  does  not  extend  so  far  down 
by  the  breadth  of  half  a  vertebra.  As  they  ascend,  they  leave  an 
interval  between  them,  which  lodges  the  aorta,  and  opposite  the 
first  lumbar  vertebra  the  fibres  of  each  crus  proceed  to  three 
different  destinations.  The  greater  number  pass  forwards  and 
upwards,  to  be  inserted  into  the  central  aponeurosis ;  those 
placed  towards  the  sides  of  the  vertebra  incline  outwards,  and 
terminate  upon  the  sur&ce  of  the  ligamentum  arcuatum  pro- 
prium;  but  the  internal  fasciculus  of  each  passes  in  firont  of  the 
aorta,  so  as  to  complete  the  canal  {hiatus  aorticusy  11,)  which 
transmits  it.  The  fasciculi  decussate  at  this  point ;  the  one  from 
the  right  side  being  the  larger.  After  their  decussation,  the 
fasciculi  are  continued  obliquely  upwards,  forming  the  margins 
of  the  opening  for  the  oesophagus  (foramen  cesophageunif  12,) 
and  are  ultimately  inserted  into  the  central  aponeurosis.  The 
oesophagean  opening  is  narrow  and  elliptical  in  its  form,  its  great- 
est diameter  being  firom  before  backwards,  and  about  an  inch  and 
a  half  in  length.  It  lies  a  little  to  the  left  of,  and  anterior  to, 
the  aortic  opening,  and  transmits  the  oesophagus  with  both 
the  vagus  nerves.  The  aortic  opening  corresponds  with  the 
middle  line,  and  gives  passage  to  the  aorta,  thoracic  duct,  and  also, 
in  most  instances,  to  the  vena  azygos.  The  opening  for  the 
vena  cava  lies  before  and  to  the  right  of  that  of  the  aorta. 

Actions*  —  The  diaphragm  is  of  an  arched  form,  the  concavity  of 
the  arch  looking  down  into  the  abdomen.  When  its  fibres  contract, 
the  muscle  descends,  and  becomes  an  inclined  plane,  whose  direction 
is  downwards  and  forwards.  By  these  means  the  abdominal  viscera 
are  pressed  against  the  lower  and  fi>re  part  of  the  parieties  of  the 
cavity,  so  that  the  capacity  of  the  abdomen  is  diminished  in  propor- 
tion as  the  thorax  is  enlaiged.  Should  the  abdonunal  muscles  and 
the  diaphragm  be  both  brou^t  into  action  together,  the  viscera  wiU  be 
compressed  between  than,  and  forced  towards  the  lower  part  of  the 
cavity,  as  occurs  in  the  expulsive  efforts  of  accouchement,  &c.     Afler 
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a  complete  expiration^  the  upper  svirface  of  the  diaphragm  is  on  a 
level  with  the  lower  border  of  the  fourth  rib. 

PERINJEAL   REGION. 

504.  This  is  the  space  included  between  the  rami  of  the 
ischia  and  ossa  pubis  at  the  sides,  the  symphysis  pubis  in  firont, 
and  posteriorly  by  two  lines  drawn  from  the  tubera  ischii  to  the 
coccyx.  The  muscles  contained  within  this  area  are  divisible 
into  two  groups,  one  connected  with  the  generative  organs,  and 
subservient  to  their  peculiar  function,  the  others  are  attached 
to  the  anal  extremity  of  the  intestine,  and  control  its  excreting 
action.  The  genital  muscles  in  the  male  consist  of  the  erector 
penis,  accelerator  urinse,  transversus  perinaei,  compressor  ure- 
thrse,  compressor  vense  dorsalis  penis ;  in  the  female,  of  the 
erector  clitoridis  and  constrictor  vaginae.  These  are  all  dis- 
posed in  pairs.  The  anal  muscles  are  the  sphincter  extemus 
and  intemus,  levatores  ani,  and  coccygei. 

Dissection  of  the  perinoeum, — When  viewed  externally,  this  re- 
stricted space  is  observed  to  be  divided  into  two  equal  parts,  by  a  con- 
tinuation of  that  vertical  line  which  indicates  the  original  division  of 
the  body  into  two  symmetrical  halves,  and  which  here,  as  elsewhere, 
is  called  the  raphe. 

To  expose  the  superficial  fascia :  —  A  little  below  the  fold  of  the 
scrotum,  an  incision  may  be  made  through  the  skin  along  the  raph6, 
down  to  the  margin  of  the  anus.  At  its  upper  extremity  a  transverse 
incision  may  be  made,  extending  outwards,  on  the  thighs,  at  each 
side,  for  two  inches.  The  flaps  of  integument  may,  in  the  next  place, 
be  reflected  outwards  to  the  flexures  of  the  thighs,  and  pinned  back. 
By  raising  the  integument  round  the  anus,  the  external  sphincter 
muscle  will  be  exposed.  The  superficial  fascia,  which  is,  in  &ct, 
nothing  more  than  the  sub-cutaneous  cellular  tissue,  having  been  ex- 
posed, its  attachments  and  mode  of  distribution  deserve  attention. 
If  it  be  divided  along  the  middle  line,  and  carefully  reflected  to  each 
side,  it  will  be  found  firmly  attached  to  the  rami  of  the  ischia  and 
ossa  pubis.  If  traced  upwards,  or  if  air,  or  a  jet  of  water,  be  passed 
beneath  it,  it  will  be  found  to  be  continuous  with  the  sub-cutaneous 
investment  of  the  scrotum,  viz.  the  dartos,  and  also  with  the  super- 
ficial fascia  of  the  abdomen.  A  little  below  the  transversus  perinaei 
muscle  the  superficial  fascia  will  be  observed  to  pass  back  and  become 
identified  with  the  deep-seated  fascia,  after  which  both  may  be  traced 
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beneath  the  superficial  sphincter.  When  extravasation  of  urine  takes 
place  into  the  perinaBum^  the  attachments  of  this  fascia  will  influence 
the  direction  in  which  the  fluid  proceeds^  should  its  quantity  increase. 
Though  its  natural  tendency  is  backwards  to  the  anus^  or  downwards 
along  the  inside  of  the  thighs^  its  progress  in  these  directions  is  inter- 
rupted by  the  adhesion  of  the  membrane  to  the  rami  of  the  ischia  and 
pubes  at  each  side,  and  to  the  deep  fascia  posteriorly ;  but  towards 
the  Bcrotiun  no  impediment  exists;  and  so  we  find  that  effusions 
gradually  make  way  upwards  to  the  groin,  or  even  on  the  front  of  the 
abdomen,  their  progress  being  preceded  by  a  red  erysipelatous  blush 
on  the  skin. 

To  expose  the  superficial  vessels  and  muscles, — Divide  the  superficial 
fascia  from  above  downwards  in  the  middle  line,  and  having  drawn  it 
aside,  and  pinned  it  back  on  the  reflected  integument,  the  superficial 
perineal  artery  will  be  found  running  in  the  angular  interval  between  the 
accelerator  urinsB  and  erector  penis.  Midway  between  the  margin  of  the 
anus  and  the  bulb  of  the  urethra,  a  narrowed  point  (fibrous  or  fibro-cellu- 
lar)  exists,  which  forms  the  common  centre  of  the  perinseal  muscles :  to  it 
converge  the  transversi  muscles  from  the  sides,  and  the  sphincter  from 
behind,  and  firom  it  the  lower  fibres  of  the  acceleratores  diverge.  The 
last-named  muscles  should  be  attentively  examined,  and  their  description 
(sect.  506)  read,  after  which  they  may  be  divided  along  their  raphe,  or 
common  line  of  junction,  and  reflected  carefully  outwards,  so  as  to  expose 
the  bulb  of  the  urethra,  which  will  be  foimd  invested  by  a  thin  smooth 
lamella,  prolonged  upon  it  from  the  margin  of  the  deep  perinsBal  fascia, 
through  which  the  canal  of  the  urethra  must  necessarily  pass  when 
emerging  from  the  pelvis  into  the  perinseum.  The  sphincter  ani  will 
be  observed  surroimding  the  margin  of  the  anus  in  the  form  of  a  thin 
flat  plane  of  muscular  fibres,  similar  to  orbicular  muscles  in  other 
situations.  On  raising  its  external  border,  the  fibres  of  the  levator  ani 
will  be  observed  passing  downwards  to  the  margin  of  the  anus  ;  and 
further  back,  in  the  interval  between  the  posterior  margin  of  that 
aperture  and  the  tip  of  the  coccyx,  the  two  levatores  will  be  found 
to  form  a  raphe  or  line  of  junction ;  before  the  anus  their  fibres  join 
at  the  common  central  point  above  noticed.  To  expose  the  extemfd 
surface  of  the  levator,  all  the  cellular  tissue  which  fills  up  the  deep 
interval  between  the  margin  of  the  anus  and  the  tuber  ischii  must 
be  removed. 

To  expose  the  attachments  and  relations  of  the  levator  ani,  the  in- 
terior of  the  pelvis  must  be  laid  open.  For  this  purpose  saw  through 
the  OS  pubis  half  an  inch  external  to  its  symphysis  (say  at  the  right 
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Bicle)^  the  abdominal  viscera  and  peritoneeum  being  previously  re- 
moved. With  your  scalpel  carefully  detach  the  pelvic  fascia  from  the 
side  of  the  pelvis,  and  reflect  it  inwards,  together  with  the  thin  mem- 
branous muscle  you  will  find  attached  to  its  external  sur&ce  rather 
low  down.  When  this  is  done,  saw  through  the  right  sacro-iliac 
symphysis,  and  so  remove  the  whole  limb  of  that  side.  Let  an  as- 
sistant hold  up  the  levator  ani,  which  you  have  retained  as  above 
directed,  and  you  can  easily  trace  its  fibres  to  the  side  of  the  bladder, 
rectum,  and  coccyx.  And  when  you  have  gone  so  fer,  draw  the 
bladder  away  from  the  left  side,  and  trace  down  the  fascia  iliaca  upon 
the  side  of  the  pelvis ;  you  will  see  how  it  turns  inwards  to  the  side 
of  the  bladder  and  rectum.  Now,  close  by  these  organs  you  will 
perceive  that  behind  the  fascia  there  is  a  thin  plane  of  muscular  fibres, 
the  levator  ani,  of  considerable  extent,  from  before  backwards,  being 
from  the  pubic  symphysis  to  the  spine  of  the  ischium.  If  you  care- 
fully remove  the  fascia  (proceeding  from  below  upwards)  from  the 
muscle,  you  will  see  that  it  is  attached  to  the  two  points  of  bone  just 
named,  and  in  the  intervening  space  to  the  angle  of  union  of  the  pelvic 
and  obturator  fascia.  (See  description  of  the  deep  perinseal  fascia, 
sect.  599,  and  remarks  on  catheterism  and  lithotomy,  sect.  600.) 

The  genital  muscles  are  as  follow  : 

605.  m.  Erector  penis,  fig.  110,  1,  (ischio-cavemosus,)  is  a 
thin,  flat,  long  muscle  placed  on  the  ramus  of  the  ischium  and 
on  the  crus  of  the  penis,  extending  from  the  inner  and  upper 
part  of  the  tuberosity  of  the  ischium  to  the  side  of  the  penis. 
It  is  narrow  at  its  extremities,  but  widens  somewhat  towards 
the  middle.  It  arises  from  the  inner  border  of  the  tuber  ischii, 
from  which  its  fleshy  fibres  proceed  obliquely  upwards  and  for- 
wards, and  become  tendinous  on  reaching  the  corpus  cavemo- 
sum,  into  whose  fibrous  sheath  they  are  inserted.  The  inferior 
surface  of  the  muscle  is  covered  by  the  skin  and  the  Superficial 
fascia  ;  the  superior  is  in  contact  with  the  crus  and  body  of  the 
penis,  whilst  between  its  inner  margin  and  the  accelerator  mus- 
cle a  groove  exists,  in  which  the  superficial  perinseal  vessels  are 
lodged. 

606.  m.  Accelerator  urirue^  fig.  110,  2,  (bulbo-cavemosus,) 
is  so  disposed  as  to  surround  the  bulbous  part  of  the  urethra. 
We  may  consider  it  as  a  single  muscle  consisting  of  two  symme- 
trical halves,  united  so  as  to  form  a  tube  surrounding  a  part  of  the 
urethra,  and  connected,  anteriorly,  by  two  diverging  processes. 
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^tli  the  corpora  cayemosa,  and  posteriorly,  at  the  central  point 
of  the  perinEeum,  with  the  sphincter  ani  and  the  transrerse 
muscles,  whilst  its  inferior  fibres  are  extended  obliquely  out- 
wards at  each  side  to  the  rami  of  the  ossa  pubis.  Its  analogy 
with  the  constrictoi  vaginse  would  lead  us  to  consider  it  in  this 
way.  Id  conformity  with  usage,  however,  we  shall  describe 
each  lateral  half  as  a  separate  muscle. 

The  £bres  of  the  accelerator  muscle,  forming  a  thin  plane, 
are  blended  with  those  of  the  corresponding  muscle  along  the 
middle  line,  beneath  the  bulb  of  the  urethra.  Their  junction 
extends  forwards  for  three  quarters  of  an  inch  from  the  central 
point  above  referred  to.  The  fibres  from  this  line  of  origin 
proceed  in  three  difierent  directions  :  the  inferior  set  pass  ob- 
liquely outwarda,  and  are  attached  to  the  angle  of  union  formed 
by  the  deep  perinseal  fascia  vith  the  ramus  of  the  pubes ;  the 
anterior  set  incline  upwards  and  outwards,  to  be  inserted  into 
the  corpus  cavemosum  ;  whilst  the  intervening  or  middle  fibres 
coil  round  the  canal  of  the  urethra,  and  become  tendinous  on 
reaching  its  upper  sur&ce,  upon  which  they  unite  with  those  of 
the  corresponding  muscle,  thus  forming  a  tube.  If  an  incision 
be  made  over  the  bulb,  so  as  to  cut  through  the  fibres  of  the 
muscle,  and  if  one  half  be  then  carefully  reflected  outwards,  its 
points  of  attachment  will  be  readily  seen ;  after  which,  if  the 
urethra  be  cat  across  and  reflected  downwards,  the  union  of  the 
middle  part  of  the  muscle  on  its  upper  sur&ce  will  be  brought 
into  view, 

507-  m.  TransversKaperintei,  fig.  110,  3,  (ischio-perineealis,) 

is  a  narrow  fleshy  fasciculus, 

which  inclines  forwards  and  ^'B-  'l". 

inwards  across   the  perinie- 

um,    being  extended   from 

the  inner  border  of  the  tuber 

ischii  at  its  junction  with  the 

ramus,  to  a  point  midway 

between  the  ma^n  of  the 

anus  and   the  bulb  of  the 

urethra.     The  muscles   of 

the  opposite  sides  arise  from 

the  inner  margin  of  the  tu- 
berosities and  the  rami  of 
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the  ischia,  and  proceed  with  an  inclination  forwards,  to  the 
point  just  indicated,  where  they  are  blended  with  the  sphincter 
ani  and  acceleratores  urinse.  Another  muscle  of  this  name  is 
occasionally  found  at  each  side,  lying  anterior  to  the  one  here 
described,  and  called  transversus  perincei  alter;  the  fibres  of 
the  latter  are  usually  thin  and  pale. 

608.  m.  Compressor  urethra  (Wilson),  compressor  prostatas 
(Soemm.),  is  a  narrow  fasciculus  that  arises  close  by  the  pubic 
symphysis,  immediately  before  the  anterior  fibres  of  the  levator 
ani,  and  from  wHch  it  is  merely  separated  by  a  small  vein  and  a 
little  cellular  tissue.  The  muscle  descends  close  to  its  fellow 
of  the  opposite  side,  and,  beneath  the  membranous  part  of  the 
urethra,  both  of  them  having  become  tendinous,  unite  so  as  to 
support  it  in  a  sling.  Many  persons  consider  this  as  but  a  part 
of  the  levator  ani. 

509.  m.  Compressor  veme  dorsalis  penis  is  a  small  muscle 
lately  demonstrated  and  described  by  Mr.  Houston.*  Cuvier 
noticed  it  briefly,  and  the  late  Mr.  Shekleton  showed  it  to 
Mr.  Houston.  It  is  a  thin  fasciculus,  composed  partly  of  ten- 
dinous, partly  of  fleshy  fibres,  placed  beneath  the  pubic  arch, 
and  above  the  root  of  the  penis.  Its  fleshy  fibres  are  attached 
to  the  inner  margin  of  the  ramus  of  the  os  pubis,  immediately 
above  those  of  the  erector  penis;  from  this  point  the  fibres 
ascend,  at  the  same  time  inclining  forwards  and  inwards,  and 
end  in  a  thin  tendon,  which  unites  with  that  of  its  fellow  of  the 
opposite  side,  at  the  median  line,  just  over  the  dorsal  vein. 
The  length  of  each  muscle  is  about  an  inch,  its  breadth  about 
half  an  inch.  As  the  conjoined  tendon  of  these  two  muscles 
overlays  the  dorsal  vein,  they  can,  when  in  action,  compress  it 
against  the  root  of  the  penis,  so  as  to  prevent  the  return  of 
blood  by  the  vessel,  and  so  keep  up  the  distension  of  the  organ 
during  the  venereal  orgasm.  The  general  conformation  of  the 
muscle  corresponds  with  what  has  been  just  stated.  There  are, 
however,  some  peculiarities  in  difierent  animals  which  deserve 
notice.  In  the  dog  the  tendon  presents  a  transverse  slit 
through  which  the  vein  passes ;  in  the  horse,  the  dorsal  veins 
pass  backwards  in  separate  trunks,  and  the  tendon  is  found 
subdivided  into  fasciculi,  of  which  some  pass  over,  some  under 

*  Dablin  Hospital  Reports,  vol.  v. 
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and  between  the  vessels.  In  the  bear  and  monkey,  the  whole 
of  the  tendon  overlays  the  vein.  When  proceeding  to  expose 
the  muscle,  we  may  take  advantage  of  the  circumstance  of  its 
tendon  coming  forwards  upon  the  root  of  the  penis,  a  little  an- 
terior to  the  symphysis  pubis.  Trace  back  the  dorsal  vein, 
carefully  divide  the  fibrous  expansions  of  the  suspensory  liga- 
ment, draw  the  penis  tightly  forwards,  and  the  tendon  of  the 
compressor  will  be  brought  into  view  by  a  little  cautious  dis- 
section. Taking  the  tendon  as  a  guide,  trace  the  muscular 
fibres  outwards  and  downwards,  detaching  at  the  same  time  the 
crus  penis  from  the  ramus  for  some  way  firom  above  downwards. 
Having  proceeded  so  far,  cut  through  the  pubic  symphysis,  saw 
through  the  ramus  close  above  the  fibres  of  the  muscle,  and  the 
body  of  the  bone  about  its  middle,  and  remove  it  altogether. 
The  muscle  will  be  fully  exposed.  This  plan  will  do  very 
well  in  the  dog,  or  in  a  fresh  muscular  subject;  but  if  the 
fleshy  fibres  are  pale,  and  those  of  the  tendon  discoloured,  the 
mode  pointed  out  by  Mr.  Houston  *  had  better  be  adopted : 
^^  Detach  the  bladder  and  levator  ani  firom  one  side  of  the  pel- 
vis ;  with  a  saw  divide  the  pubis  and  ischium  about  an  inch 
from  the  symphysis,  and  break  the  bones  at  the  sacro-iliac  arti- 
culation. Next  dissect  away  carefully  the  remaining  part  of 
the  pubis  from  the  symphysis,  periosteum,  and  crus,  then  the 
compressor  will  be  exposed  without  difficulty .^^ 

The  perinseal  muscles  in  the  female  correspond  so  nearly  with 
those  of  the  male  in  their  number,  general  conformation,  and 
attachments,  that  it  is  unnecessary  to  treat  particularly  of  more 
than  two  of  tliem. 

610.  m.  Erector  clitaridis  (depressor,  Meckel)  resembles  the 
diminutive  of  the  erector  penis ;  it  arises  firom  the  ramus  of  the 
08  pubis,  and  is  inserted  into  the  body  of  the  clitoris. 

511.  m.  Constrictor  vagina  (perinsBO-clitorius)  resembles  an 
orbicular  muscle,  being  composed  of  two  narrow  fiisciculi,  united 
before  and  behind  the  vagina  by  two  commissures,  and  leaving 
between  them  an  elliptic  interval  corresponding  with  its  circnm- 
ference*  The  two  muscles  of  this  name  may  be  said  to  arise 
posteriorly  at  a  point  which  is  common  to  them,  to  the  sphincter 
aui  and  tiansversi  muscles ;  after  diverging  to  enclose  the  vagina, 

*Loccit. 
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they  unite  in  front  of  it  into  a  tendinous  process,  which  con- 
nects them  to  the  corpus  clitoridis. 
The  anal  muscles  are  as  follow  :— 

612.  m.  Sphincter  ani  extemus,  fig.  110,  4,  (coccygeo-analis,) 
is  a  flat  elliptic  muscle,  placed  immediately  beneath  the  skin 
surrounding  the  margin  of  the  anus.  It  is  attached  posteriorly 
to  the  coccjrx  by  a  narrow  fasciculus  of  tendinous  fibres,  and 
anteriorly  becomes  blended,  about  midway  between  the  anus  and 
the  bulb,  through  the  medium  of  a  common  fibrous  point,  with 
the  trans  versi  and  acceleratores  muscles,  whilst  the  intervening 
part  is  disposed  like  orbicular  muscles  elsewhere,  being  com- 
posed of  fleshy  fibres  curving  round  the  intestine,  and  united  by 
commissures  before  and  behind  it.  One  surface  of  the  muscle  is 
covered  by  the  skin,  the  other  rests  on  the  internal  sphincter, 
and  on  some  cellular  tissue  which  separates  it  from  the  levator 
ani. 

618.  m.  Sphincter  ani  internus  is  a  flat  muscular  ring,  sur- 
rounding the  anal  extremity  of  the  rectum ;  it  is  about  four  or 
five  lines  in  breadth,  and  two  thick.  It  obviously  consists  of 
the  circular  fibres  of  the  intestine  much  more  developed  than 
elsewhere,  and  projecting  lower  down  than  the  longitudinal 
fibres. 

614.  m.  Levator  ani,  fig.  130,  6,  (sub-pubio-coccygeus,)  is  a 
thin  broad  muscle,  placed  obliquely  across  the  outlet  of  the 
pelvis,  which  it  assists  in  closing.  Its  origin  cannot  be  distinctly 
stated  without  making  reference  to  two  membranes  between 
which  it  is  placed,  and  from  whose  line  of  union  most  of  its 
fibres  are  derived.  The  obturator  internus  muscle  occupies  the 
whole  space  from  the  internal  border  of  the  obturator  foramen  to 
the  sciatic  notch.  The  upper  half  of  this  muscle  is  lined  by  the 
pelvic  fascia,  prolonged  down  as  far  as  to  a  line  extended  from 
the  symphysis  pubis  to  the  spine  of  the  ischium,  where  it  is 
reflected  upon  the  levator  ani,  which  guides  it  to  the  side  of  the 
rectum  and  bladder.  The  lower  part  of  the  obturator  muscle 
is  also  covered  by  a  fascia,  but  more  dense  and  firm,  which  is 
prolonged  upwards  upon  it  from  the  edge  of  the  falciform  pro- 
cess of  the  great  sacro-sciatic  ligament,  which  is  attached  along 
the  rami  of  the  ischium  and  os  pubis.  This  fascia  becomes 
united  to  the  fascia  pelvica  along  the  line  above  indicated,  and 
may  be  said  to  determine  its  point  of  flexion ;  and  from  the 
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angle  whick  they  form  bj  their  union,  uises  the  middle  part  of 
the  leyator  ani.  This  fiM;t  may  be  easilj  ascertained  by  diyiding 
the  obturator  fiiscia  for  an  inch,  <Mr  little  more,  and  then  passing 
a  probe  between  it  and  the  obturator  muscle.  It  will  then  be 
found,  as  the  instrument  is  being  moved  backwards  and  for- 
wards, that  the  greater  part  of  the  levator  ani  is  attached  only  to 
these  membranes. 

The  levator  ani  then  arises^  anteriorly,  firom  the  os  pulMs, 
near  its  symphysis,  and  immediately  above  its  arch ;  posteriorly, 
from  the  spine  of  the  ischium,  and  along  the  intervening  space 
from  the  angle  formed  by  the  union  of  the  obturator  and  pelvic 
&scise.  From  this  extensive  origin  the  fibres  proceed  down- 
wards and  inwards,  the  posterior  set  being  fixed  to  the  side  of 
the  coccyx ;  those  next  them  in  order  unite  by  a  raph^  with  the 
corresponding  muscle,  in  the  interval  between  the  coccyx  and 
the  maigin  of  the  anus ;  the  middle  fibres  are  inserted  into  the 
extremity  of  the  rectum,  becoming  connected  with  those  of  the 
internal  sphincter,  and  the  anterior  ones  pass  on  ike  side  of  the 
prostate,  some  of  them  uniting  with  those  of  the  corresponding 
muscle  beneath  the  membxanons  part  of  the  urethra.  In  the 
female,  the  fibres  of  this  muscle,  previously  to  reaching  the  rec- 
tum, descend  by  the  vagina,  and  become  intimately  connected 
with  it. 

515.  m.  Coccygeus  (ischio-coccygeus)  is  placed  deeply  at  the 
back  part  of  the  outlet  of  the  pelvis,  which  it  assists  to  close,  by 
being  stretched  firom  the  spinous  process  of  the  ischium  to  the 
side  of  the  sacrum  and  coccyx.  It  is  made  up  of  tendinous  and 
fleshy  fibres,  forming  a  flat  triangular  plane,  the  apex  of  which 
is  attached  to  the  spine  of  the  ischium,  and  the  base  to  the  bor- 
der of  the  coccyx  and  lower  part  of  the  sacrum.  The  internal, 
or  pelvic  sur&ce,  supports  the  rectum ;  the  external  is  covered 
by  the  sacroHSciatic  ligaments. 

Actions, — The  transverse  muscles  conspire  to  fix  the  common  point 
of  attachment  of  the  perinaeal  muscles^  and  so  increase  Uieir  power. 
The  action  of  the  sphincter  ani  is  sufficiently  obvious.  The  accele- 
rator muscle,  by  surrounding  the  bulbous  part  of  the  urethra,  and  by 
the  increased  power  it  acquires  firom  its  many  points  of  attachment, 
is  enabled  forcibly  to  propel  any  fluid  that  may  be  lodged  within  the 
canal  in  that  situation.  The  levator  ani,  in  position  and  direction,  is 
opposed  to  the  diaphragm,  and  as  the  latter  forces  down  the  intestines 
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by  its  dedoent>  the  fonner>  as  its  name  implies,  can  elevate  at  least 
the  lower  part  of  the  intestinal  canal.  The  compressors  of  the  dorsal 
vein  have  some  analogy  in  form  to  the  accelerator  urin»,  for  the 
muscles  of  opposite  sides  unite  in  the  middle  line  and  form  a  tube 
which  surrounds  the  vein,  as  the  fibres  of  the  accelerator  do  the  canal 
of  the  urethra.  The  name  expresses  their  apparent  use ;  they  con- 
strict the  vein,  and  prevent  the  return  of  blood  by  it,  so  as  to  continue 
the  distension  of  the  parts  during  the  venereal  oigasm.  The  compres- 
sor urethra  supports  the  membranous  part  of  the  canal,  as  in  a  sling ; 
it  can  also  elevate  it,  and  so,  by  drawing  up  the  under  surface,  close 
it  altogether. 

Muscles  of  the  Inferior  Extremity, 
ILIAC    REGION. 

In  the  iliac  fossa,  and  along  the  upper  border  of  the  pelvis, 
we  find  placed  the  iliacus  and  psoas  muscles.  We  need  not 
give  any  particular  directions  for  their  dissection,  as  it  is  never 
undertaken  until  the  abdominal  muscles  have  been  examined 
and  the  viscera  removed,  and  then  they  are  at  once  brought  into 
view,  being  merely  concealed  by  the  fascia  iliaca. 

516.  m.  Pso(is  magnusy  figs.  109,  3;  113,  1,  (prso-lumbo-tro- 
chantineus,)  is  situated  along  the  side  of  the  lumbar  vertebrse,  the 
margin  of  the  pelvis,  and  deeply  at  the  superior  part  of  the 
thigh,  extending  from  the  last  dorsal  vertebra  to  the  small  tro- 
chanter of  the  femur.  Form-— thick  and  rofund  at  the  centre, 
diminishing  in  size  towards  the  extremities.  It  arises  from  the 
sides  of  the  bodies  of  the  last  dorsal  and  of  the  first  four  lumbar 
vertebrse,  and  tlie  interposed  fibro-cartilages,  also  firom  the  roots 
of  tbe  transverse  processes  of  the  last-named  vertebrae.  From 
these  attachments,  which  are  separated  by  the  branches  of  the 
lumbar  plexus  of  nerves,  the  muscle  passes  across  the  brim  of 
the  pelvis,  beneath  Poupart^s  ligament,,  and  ends  in  a  tendon, 
which  is  inserted  into  the  small  trochanter  of  the  femur.  The 
direction  of  the  muscle,  in  the  greater  part  of  its  extent,  is 
nearly  vertical ;  it  has,  however,  a  slight  inclination  outwards  — 
and  its  lower  part  passes  backwards  to  reach  its  destination: 
structure — ^fleshy  in  the  centre,  tendinous  at  its  insertion :  rela- 
tions—vary in  the  different  parts  of  its  extent:  its  posterior 
sur&ce  corresponds  above  with  the  transverse  processes  of  the 
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lombar  yertebfse,  the  Imnbar  plexus  of  nerres^  aod  tlie  quadm- 
tos  lambomm  muscle,  finom  which  last  it  is  sepsnted  by  the 
anterior  hunella  of  the  aponeurosis  of  the  tiansTenalis  masde ; 
in  the  middle,  with  the  maigin  of  the  pelvis;  fitfther  down, 
with  the  OS  pubis  uid  the  capsular  ligament  of  the  hip-joint ; 
the  anterior  snrfiue,  placed  behind  the  periUmseum,  is  in  rela- 
tion above  with  the  ligamentum  arcuatum  and  diaphragm,  the 
renal  vessels  and  ureter,  the  sympathetic  nerve  and  its  gang^ ; 
in  the  middle  it  is  covered  by  the  iliac  fiiscia,  fiurther  down  by 
the  femoml  artery  which  rests  upon  it;  and,  finally,  by  the 
deep-seated  vessels  of  the  groin,  ingoinal  glands,  &c.  The 
inner  border  is  in  relation  superiorly  with  the  bodies  of  the  ver- 
tebrae, from  the  middle  of  which  it  is  separated  by  the  lumbar 
arteries  and  branches  of  communication  between  the  spinal  and 
sympathetic  nerves;  in  the  pelvic  region  with  the  iliac  artery; 
and  in  the  femoral  with  the  pectineus  muscle,  from  which  it  is 
separated  by  the  internal  circumflex  artery.  Its  outer  border  is 
in  relation  with  the  inner  border  of  the  iliacus  muscle  from  which 
it  is  at  first  separated  by  a  slight  cellular  interval,  and  then  by 
the  lumbar  nerves. 

617.  m.  Psoas  parvus^  fig.  113,  2,  (prse-lumbo-pubius,)  is 
situated  (when  it  exists,  which  is  not  always  the  case)  along  the 
anterior  side  of  the  psoas  magnus.  Form — ^long  and  thin.  It 
arises  from  the  body  of  the  last  dorsal  and  first  lumbar  vertebra, 
and  soon  ends  in  a  flat  tendon,  which  passes  along  the  anterior 
and  inner  side  of  the  psoas  magnus,  to  be  inserted  into  the  ilio- 
pectineal  eminence.  Direction — ^vertical:  structure — ^muscular 
and  tendinous :  relations — ^it  rests  on  the  psoas  magnus  in  the 
whole  of  its  extent ;  and  is  covered  by  the  fiiscia  iliaca, — crossed 
at  its  origin  by  the  diaphragm,  and  lower  down  by  the  renal 
vessels. 

518.  m.  Iliacus^  fig.  113,  3,  (iliacus  intemus,  Albinus, 
Soemm. ;  ilio-trochantineus,)  is  situated  in  the  iliac  fossa,  which 
it  fills  up,  and  at  the  upper  and  fore  part  of  the  thigh.  Form 
—compressed  and  somewhat  radiated.  It  arises  from  the  up- 
per two-thirds  of  the  iliac  fossa,  from  the  anterior  two-thirds  of 
the  inner  margin  of  the  crista  ilii  as  far  as  its  two  spinous  pro- 
cesses, and  posteriorly  from  the  ilio-lumbar  ligament.  From 
these  different  origins  the  fibres  pass  down,  the  greater  number 
inclining  obliquely  inwards,  to  be  inserted  into  the  tendon  com- 
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moB  to  this  muscle  and  the  psoas  magnus,  some  of  them  being 
prolonged  into  the  oblique  line  which  leads  downwards  from  the 
small  trochanter.  Structure — ^fleshy  in  almost  all  its  extent : 
relations — ^posteriorly  with  the  ilium  and  capsular  ligament  of 
the  hip-joint,  anteriorly  with  the  iliac  fiiscia,  which  separates 
it  from  the  peritonaeum,  and  by  its  inner  border  with  the  crural 
nerve  and  psoas  muscle ;  it  is  subjacent  to  the  ccecum  at  the 
light  side,  and  to  the  sigmoid  flexure  of  the  colon  on  the  left. 
This  muscle  is  even  still  called  iliacus  intemus,  though  there  is 
now  no  correlative  term  in  use,  no  muscle  being  called  iliacus 
extemus.  Gowper,  and  some  of  the  older  anatomists,  called 
the  pyriformis  by  that  name. 

Combined  acHans, — The  psoas  and  iliacus^  when  they  take  their 
fixed  point  above^  can  bend  the  thigh  on  the  pelvis^  and  rotate  the 
limb  somewhat  outwards^ — ^the  latter  power  being  derived  from  the 
direction  of  their  common  tendon  and  the  mechanical  advantage  given 
them  by  the  projection  of  the  trochanter  minor.  These  muscles  assist 
materially  in  maintaining  the  erect  position  of  the  body^  in  which  case 
they  take  their  fixed  point  at  their  insertion  into  the  femur,  and  then 
act  upon  the  pelvis  and  spinal  column,  drawing  them  forwards  so  as 
to  keep  them  erect  upon  the  thighs.  If  this  action  be  continued,  the 
trunk  may  be  bent  forwards  as  in  bowing.  It  is  scarcely  necessary  to 
add,  that  this  bending  of  the  body  will  be  directly  forwards  if  the 
muscles  of  opposite  sides  act  together,  and  obliquely  to  one  side  if  they 
act  separately. 

GLUTEAL   REGION. 

519.  In  this  space,  which  comprehends  the  posterior  and  ex- 
ternal surface  of  the  pelvis,  we  find  the  glutei,  and  the  external 
rotator  muscles  of  the  thigh. 

Dissection, — The  subject  being  placed  in  the  prone  position,  and 
the  abdomen  supported  on  a  high  block,  the  foot  should  be  rotated  in- 
wards, and  the  limb  abducted,  in  order  to  put  the  gluteus  on  the 
stretch.  An  incision  may  be  made  through  the  skin,  firom  the  coccyx 
obliquely  upwards  over  the  side  of  the  sacrum  and  posterior  spine  of 
the  ilium,  and  as  high  as  its  crista ;  from  which  point  draw  another 
obliquely  downwards  over  the  great  trochanter.  The  flap  thus  in- 
cluded should  be  dissected  cleanly  off  the  muscle  in  the  course  of  its 
fibres,  that  is  to  say,  downwards  and  outwards.     The  remainder  of 
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Fig.  111. 


the  Bkin  which  covers  the  pelvis  may  be  reflected  upwards  and  oat- 
wards^  the  fascia  serving  as  a  guide.  This  will  expose  the  tmaot 
vagiDBd  and  part  of  the  gluteus  medius.  The  rest  of  the  latter  can  be 
seen  only  when  the  gluteus  maximus  is  detached.  To  effect  this^  let 
its  lower  border  be  drawn  a  little  forwards,  and  the  scalpel  be  inserted 
beneath  it,  so  as  to  raise  it  from  the  sciatic  ligament,  and  so  succes* 
siyely  from  the  side  of  the  coccyx,  sacrum^  and  ilium,  proceeding  from 
below  upwards.  When  the  muscle  is  detached,  and  turned  down  on 
the  femur,  the  external  rotators  and  gluteus  medius  come  into  view> 
and  require  little  further  dissection.  As  the  gluteus  medius  covers  the 
third  muscle  of  that  name,  the  easiest  mode  of  reflecting  it  is  by  cut- 
ting through  its  tendinous  insertion,  and  drawing  it  upwards.  The 
external  rotators  should  be  attentively  examined,  more  particularly 
the  two  obturator  muscles.  The  internal  one  cannot  be  fully  seen 
until  the  pelvis  is  divided ;  but  the  direction  of  its  two  parts,  and  the 
peculiar  appearance  presented  by  its  tendon,  where  it  slides  over  the 
ischium,  can  be  observed  by  cutting  it  across  near  its  insertion,  and 
reflecting  it  outwards,  f 

520.  m.  Gluteus  maximus^  fig.  Ill,  1, 
(ilio-sacro-femoralis,)  is  situated  behind 
the  pelvis,  at  the  nates,  the  prominence 
of  which  it  forms.  It  extends  from  the 
back  part  of  the  ilium,  the  sacrum,  and 
the  coccyx,  to  the  rough  ridge  at  the  up- 
per and  back  part  of  the  femur  beneath 
the  great  trochanter.  Form — broad, 
thick,  and  irregularly  quadrilateral.  It 
arises,  1,  from  the  posterior  fifth  of  the 
crista  of  the  ilium,  and  the  irregular 
rough  surfiice  subjacent  to  that  part ;  2, 
from  the  posterior  surface  of  the  sacrum 
below  the  ilium,  and  from  the  side  of  the 
coccyx  in  its  whole  length ;  8,  from 
the  posterior  or  great  sacro-sciatic  liga- 
ment. From  these  origins,  the  coarse 
thick  fibres  of  which  the  muscle  consists 
converge  as  they  pass  downwards  and  out- 
wards, and  terminate  in  a  broad  strong 
tendon,  whose  external  surface  is  rough 
and  irregular,  b  ut  the  internal  is  smooth, 
and  lined  by  a  burE^Ei  mucosa,  where  it 


GLUTEUS   MBDIUS.  403 

corresponds  with  the  great  trochanter.     This  tendon  is  inserted^ 
between  the  vastus  extemus  and  adductor  magnus,  into  that 
rough  longitudinal  impression  which  descends  &om  a  little  way 
beneath  the  great  trochanter  to  the  linea  aspera.     Direction — 
downwards,   forwards,  and  outwards  :    structure  —  aponeurotic 
along  its  line  of  origin,  tendinous  at  its  insertion,  fleshy  in  by 
far  the  greatest  part  of  its  extent.      The  fibres  of  origin  are 
blended  with  those  of  the  aponeurosis  of  the  sacro-lumbalis  and 
latissimus  dorsi.      The  fleshy  fibres  are  thick  and  coarse,  those 
at  the  anterior  border  are  shorter  than  those  in  the  middle,  and 
the  latter  than  those  along  the  posterior  border.     The  fleshy 
fibres,  which  immediately  succeed  to  the  aponeurotic  attachments 
superiorly,  are  arranged  in  parallel  lines  and  aggregated  into 
large  distinct  bundles,  separated  by  cellular  membrane.     These 
fleshy  bundles  successively  terminate  at  the  posterior  border  of  a 
strong  common  tendon,  which  extends  firom  opposite  the  upper 
part  of  the  great  trochanter,  where  it  is  broad,  and  confoimded 
with  the  &scia  lata,  to  the  line  of  attachment  just  described* 
Relations — the  external  surface  is  covered  by  the  fascia  lata, 
which  here  is  very  thin ;  the  upper  and  anterior  border  is  firmly 
connected  by  that  membrane  with  the  gluteus  medius  ;  the  pos- 
terior is  on  the  same  plane,  and  somewhat  identified  with  the 
common  origin  of  the  sacro-lumbalis  and  longissimus  dorsi  mus- 
cles ;  the  inferior  border  (the  longest)  is  free,  and  forms  the  fold 
of  the  nates.     When  the  muscle  is  separated  from  its  superior 
connexions  and  reflected  downwards,  it  will  be  found  that  its 
inner  surface  covers,  and  is  therefore  in  relation  with,  the  ilium, 
sacrum,  and  coccyx,  the  great  sciatic  ligament,  the  gluteus  me- 
dius, the  gluteal,  sciatic,  and  pudic  vessels,  the  external  rotator 
muscles,  the  great  sciatic  nerve,  the  trochanter  major,  the  tube- 
rosity of  the  ischium,  and  the  superior  extremities  of  the  semi- 
tendinosus  and  biceps  muscles. 

521.  m.  Gluteus  medius,  fig.  Ill,  S;  fig.  IIS,  1,  (ilio- 
trochantereus  major,)  is  situated  on  the  external  surfece  of  the 
pelvis,  partly  covered  by  the  preceding  muscle,  partly  by 
the  skin  and  &scia.  It  is  broad,  and,  as  it  were,  radiat- 
ing at  its  upper  part,  but  narrow  and  thick  at  its  lower 
extremity.  It  arises  by  short  aponeurotic  fibres  from  the  an- 
terior four-fifths  of  the  crista  ilii,  (its  outer  margin,) — ^from 
the  rough  line  which  bounds  the  surface  on  the  back  part  of 

2d  2 
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the  ilinm  Thence  the  gluteus  Kg.  lia. 

maxiniuB  uriecfl,  —  Crom  that 
part  of  the  external  surface  of 
the  ilimn  which  eztenda  from 
the  crista  iliit  and  the  line  just 
named,  down  to  the  superior 
curved  line,  also  from  the  latter. 
From  this  extensive  origin  the  J 
flesh;  fibres  as  thej  descend  I 
converge  to  a  short  thick  ten- 
don, which  is  blended  anteri- 
orly with  that  of  the  glutens  mi  • 
mmuB)  and  posteriorly,  in  manj  ' 
instances,  with  the  pyiifonnis ; 
after  which  its  fibres  are  insert- 
ed into  the  broad  external  sni- 
face  of  the  trochanter  major, 
and  somewhat  into  its    upper 

border.  Direction — the  anterior  fibres  extend  obliquely  backwards, 
the  posterior  obliquely  forwards,  the  middle  perpendicularly :  stmc- 
tuie — tendinous  at  the  inferior  attachment,  fleshy  in  the  rest  of 
its  extent :  relations — part  of  the  external  surface  is  covered  by 
the  gluteus  mazimns,  the  rest  by  the  fescia  lata ;  the  inner  sur- 
bee  rests  on  the  ilium,  the  gluteus  minimus,  and  the  branches 
of  the  gluteal  vessels  ;  the  posterior  border  is  in  relation  with 
the  pyriformis  muscle ;  the  anterior  is  intimately  connected 
vrith  the  tensor  vaginse  femoris,  by  means  of  the  fascia  lata. 

52%.  m.  Gluteua  minimus  (Uio-trochantereus  minor)  is  situ- 
ated on  the  inferior  part  of  the  dorsum  ilii.  Form — radiated, 
broad  above,  narrow  below.  It  aritea  &om  all  that  space  on 
the  dorsum  ilii  between  the  superior  curved  line  and  the  inferior 
one,  which  runs  above  the  brim  of  the  acetabulum.  From  this 
origin  the  fibres  convei^  as  they  descend,  and  end  in  a  short 
tendon,  which  is  interted  into  the  anterior  border,  and  some- 
what into  the  external  surfiue  of  the  great  trochanter,  where  it 
is  blended  with  that  of  the  gluteus  medius.  Direction— the 
middle  fibres  are  vertical,  the  anterior  are  inclined  backwards, 
the  posterior  forwards,  converging  to  the  common  tendon  : 
structure — ^fleshy  in  the  greater  part  of  its  extent,  tendinous  at 
its  inaerUon :  relations— by  its  external  surface  with  the  gluteus 
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mediuB  ;  by  the  internal  with  the  dorsum  ilii,  with  the  external 
tendon  of  the  rectus  femoris,  and  with  the  fibrous  capsule  of  the 
hip-joint. 

Actions, — The  glutei  act  alternately  on  the  femur  and  pelvis,  ac- 
cording as  the  one  or  the  other  becomes  relatively  their  fixed  point  of 
attachment.  All  three  act  as  abductors ;  the  anterior  fibres  of  the 
gluteus  medius  and  minimus  draw  the  trochanter  forwards,  the  pos- 
terior backwards,  giving  it  a  slight  rotatory  motion.  The  gluteus 
maximus  is  a  powerful  abductor,  and  by  the  direction  of  its  fibres  is 
calculated  to  draw  the  femur  backwards,  at  the  same  time  that  it 
rotates  the  whole  limb  outwards  if  it  be  kept  extended*  When  the 
thighs  become  the  fixed  points,  these  muscles  act  on  the  pelvis.  The 
great  glutei  draw  it  backwards,  and  maintain  it  and  the  body  in 
the  erect  position ;  in  this  they  are  assisted  by  the  semi-tendinosus, 
semi-membranosus,  and  biceps  of  each  side,  which  act  on  the  tube- 
rosities of  the  ischia,  and  draw  them  downwards,  so  as  to  elevate  the 
fore  part  of  the  pelvis.  The  gluteus  medius  and  minimus  are  chiefly 
called  into  action  in  progression,  and  in  standing  on  one  leg;  they 
draw  the  pelvis  towards  the  femur,  which  is  fixed,  and  by  this  action 
counterbalance  the  weight  of  the  trunk,  and  maintain  it  erect  on  the 
limb.  This  alternation  of  action  of  the  muscles  of  opposite  sides 
during  progression,  gives  to  the  pelvis  that  rotatory  motion  so  percep- 
tible in  those  who  walk  irregularly,  and  which  is  strikingly  evident 
in  females,  in  consequence  of  the  great  breadth  of  the  pelvis. 

The  external  rotator  muscles  form  a  group  by  themselves, 
being  placed  deeply  at  the  back  of  the  pelvis.  They  are  the 
pyriformis,  two  gemelli,  two  obturators,  and  quadratus  femoxis. 

Dissection. — Most  of  these  are  exposed  by  the  removal  of  the 
gluteus  maximus.  The  origin  of  the  obturator  intemus  cannot  be 
seen  until  the  pelvis  is  opened. 

623.  m.  Pyriformis^  fig.  112,  %  (pyramidalis,  sacro-troehan- 
tereus,)  is  situated  at  first  within  the  pelvis,  and  afterwards  on 
its  posterior  and  external  surface,  extending  from  the  anterior 
siu&ce  of  the  sacrum  through  the  great  sacro-sciatic  notch  to 
the  great  trochanter  of  the  femur.  Form — elongated  and  taper^ 
ing,  as  its  name  imports.  It  arises^  by  three  fleshy  and  tendi- 
nous digitations,  from  the  second,  third,  and  fourth  divisions  of 
the  sacrum,  interposed  as  it  were  between  the  anterior  sacral 
foramina ;  a  few  fibres  are  also  connected  with  the  inner  surface 
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of  the  ilium,  near  its  lower  curved  border.  From  these  attach- 
ments the  muscle  passes  out  of  the  pelvis  by  the  great  sacro- 
sciatic  notch,  and  is  inserted  into  the  posterior  border  of  the 
great  trochanter  by  a  rounded  tendon,  whose  fibres  are  blended 
somewhat  with  those  of  the  gluteus  medius.  Direction— down- 
wards and  outwards :  structure — ^fleshy  and  tendinous  :  rela- 
tions—within the  pelvis  it  is  placed  behind  the  sciatic  plexus 
of  nerves,  the  internal  iliac  vessels,  and  the  rectum  (the  last 
more  especially  at  the  left  side).  Outside  the  pelvis  one  sur- 
&ce  rests  on  the  ischium  and  the  fibrous  capsule  of  the  hip- 
joint,  the  other  is  covered  by  the  gluteus  maximus ;  its  superior 
border  is  parallel  with  the  gluteus  medius,  from  which  it  is 
separated  by  the  gluteal  vessels  as  they  emerge  from  the 
pelvis,  the  inferior  is  a  little  above  the  gemellus  superior  and 
crosses  the  great  sciatic  nerve.  The  separation  always  existing 
at  its  points  of  origin  sometimes  continues  to  be  apparent  even 
after  the  muscle  has  passed  out  by  the  pelvis  :  when  this  is  the 
case,  the  interval  gives  passage  to  one  of  the  divisions  of  the 
great  sciatic  nerve. 

624.  m,  Gemelli  (ischio-trochanterei)  are  two  small  narrow 
&sciculi  stretched  nearly  in  the  horizontal  direction  from  the 
spinous  process  of  the  ischium  and  its  tuberosity  to  the  trochan- 
teric fossa.  They  are  named,  from  their  position,  superior  and 
inferior,  the  latter  being  the  larger.  The  superior  one,  fig. 
112,  8,  arises  from  the  spinous  process  of  the  ischium ;  the  in- 
ferior, 4,  from  the  upper  and  back  part  of  the  tuberosity  of 
that  bone ;  and  both  are  inserted  into  the  digital  or  trochanteric 
fossa,  together  with  the  tendon  of  the  obturator  internus,  which 
they  enclose  and  almost  conceal.  Direction — transversely  out- 
wards from  the  ischiuim  to  the  trochanter:  structure — tendinous 
at  their  insertion,  fleshy  in  the  rest  of  their  extent :  relations — 
their  posterior  surface  is  crossed  by  the  sciatic  nerve,  and  cover- 
ed by  the  gluteus  maximus  muscle ;  the  anterior  surface  rests 
on  the  ischium  and  fibrous  capsule  of  the  hip-joint ;  the  smaller 
gemellus  corresponds  by  its  upper  border  with  the  pyriformis ; 
the  larger  by  its  lower  border  with  the  tendon  of  the  obturator 
extemus,  the  contiguous  borders  of  each  being  intimately  con- 
nected with  the  tendon  of  the  obturator  internus,  which  runs 
between  them. 

526.  m.  Obturator  internus,  fig.  112,  6,  (sub-pubio-trodian- 
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tereus,)  is  situated  chieflj  within  the  pelvis,  a  small  part  only 
being  placed  on  its  external  surface.  Form — flat  and  triangu- 
lar. It  arises  by  tendinous  and  fleshy  fibres  from  the  inner 
flat  surface  of  the  os  pubis,  extending  from  near  its  symphysis 
as  far  as  the  margin  of  the  obturator  foramen, — ^from  the  obturator 
membrane,  except  where  it  is  pierced  for  the  transmission  of  the 
obturator  vessels, — and  from  the  inner  flat  surfiuse  of  the  ischium 
as  far  back  as  the  sciatic  notch,  on  a  level  with  a  line  drawn 
from  the  upper  margin  of  the  obturator  foramen  backwards  to 
that  of  the  notch.  The  fibres  converge  to  a  tendon,  which 
passes  out  of  the  pelvis  by  the  inferior  sciatic  notch,  and  is  in-^ 
serted  into  the  trochanteric  fossa  between  the  gemelli  muscles. 
Direction — ^it  at  first  passes  backwards,  then  is  reflected  over  a 
pulley-like  sur&ce  on  the  ischium,  situated  between  the  spine 
and  tuberosity  of  that  bone,  after  which  it  proceeds  horizontally 
outwards,  so  that  the  internal  and  external  portions  form  a  con- 
siderable angle  with  one  another :  structure  —  fleshy  whilst 
within  the  pelvis  ;  its  tendon,  flat  and  uniform  on  its  posterior 
surface,  presents  at  its  anterior  aspect  four  small  tendinous 
bundles,  which  slide  upon  the  smooth  surface  of  the  ischium 
above  noticed :  relations — ^within  the  pelvis  it  is  covered  by 
the  internal  pudic  artery  and  the  obturator  fascia,  which  sepa- 
rates it  from  the  levator  ani  muscle ;  its  tendon  lies  on  the 
ischium  and  fibrous  capsule  of  the  hip-joint,  being  covered  by 
the  great  sciatic  nerve  and  gluteus  maximus  muscle ;  its  borders 
are  enclosed  between  the  gemelli. 

526.  m.  Quadratusfemorisy  fig.  112,  6,  (tuber-ischio-trochan- 
tereus,)  is  placed  deeply  at  the  upper  and  back  part  of  the  thigh, 
extending  from  the  external  margin  of  the  tuber  ischii  outwards 
to  the  posterior  border  of  the  great  trochanter.  It  is  short  and 
flat,  its  form  being  that  of  an  oblong  square.  It  arises  from  the 
external  curved  border  of  the  tuber  ischii,  and  is  inserted  into  the 
lower  half  of  the  posterior  border  of  the  great  trochanter ;  its 
middle  corresponding  with  a  smooth  rising  or  tuberosity  observ- 
able in  that  border.  The  line  of  insertion  of  this  muscle  may 
properly  be  called  liriea  quadratic  to  distinguish  it  from  the 
inter-trochanteric  line,  the  latter  being  oblique  in  its  direction, 
the  former  vertical.  Direction — ^horizontally  outwards:  struc- 
ture— fleshy  and  very  slightly  tendinous  at  its  attachments, 
fleshy  in  the  rest  of  its  extent :  relations — by  its  posterior  sur- 
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(sBcey  with  the  gieat  sciatic  nerve,  the  glotens  maximus  and 
semi-membianosns  muscles ;  by  the  anterior,  with  the  obturator 
extemus,  the  lesser  trochanter,  and  part  of  the  insertion  of  the 
psoas  magnos  muscle  ;  its  upper  border  is  in  relation  with  the 
inferior  gemellus,  the  lower  with  the  adductor  magnus. 

527.  m.  Obturator  extemus^  fig.  112,  7,  (sub-pubio-trodian- 
tereus  extemus,)  is  situated  deeply  at  the  anterior  and  extemal 
aspect  of  the  pelvis,  and  superior  part  of  the  thigh.  Form — 
flat  and  triangular.  It  arises  from  the  extemal  flat  sur&ce  of 
the  OS  pubis, — ^from  the  rami  of  the  os  pubis  and  ischium,  as 
&r  as  the  margin  of  the  obturator  foramen,  and  from  about  half 
the  surface  of  the  obturator  membrane.  From  this  extensive 
origin  the  fibres  pass  outwards,  converging  to  a  tendon,  which  is 
directed  behind  the  neck  of  the  femur,  to  be  inserted  into  the 
lower  part  of  the  trochanteric  fossa,  beneath  the  inferior  gemeU 
lus.  Direction— obliquely  outwards,  winding  round  the  poste- 
rior part  of  the  neck  of  the  femur :  structure — ^tendinous  at  its 
insertion,  fleshy  in  the  greater  part  of  its  extent,  with  a  slight 
mixture  of  aponeurotic  fibres  at  its  origin  :  relations — ^its  ante- 
rior sur&ce,  which  in  the  erect  position  of  the  body  is  also  the 
inferior  one,  is  covered  by  the  adductor  brevis  and  pectineus 
muscles,  also  by  the  obturator  vessels ;  the  posterior  one  corre- 
sponds, with  the  OS  pubis,  its  ramus,  and  that  of  the  ischium,  as 
well  as  the  obturator  membrane ;  one  sur&ce  of  its  tendon  is  in 
close  contact  with  the  fibrous  capsule  of  the  hip-joint,  the  other 
is  covered  by  the  quadratus  femoris. 

Actions. — The  transverse  direction  of  these  muscles^  and  their 
mode  of  insertion  into  the  trochanter^  together  with  the  great  me- 
chanical advantage  afforded  them  by  the  length  of  the  cervix  femoris^ 
enables  them  to  act  powerfully  in  rotating  the  thigh^  and  therefore 
the  whole  limb^  outwards.  In  position^  direction^  and  action^  they 
are  analogous  to  the  muscles  which  pass  from  the  dorsum  of  the 
scapula  to  the  great  tuberosity  of  the  humerus ;  the  latter^  however, 
are  nearly  equalled  in  strength  by  their  antagonist^  the  sub-scapularis ; 
but  the  extemal  rotators  of  the  thigh  are  very  feebly  opposed  by  the 
tensor  vaginse  femoris^  and  the  anterior  fibres  of  the  gluteus  medius, 
which  alone  act  directly  in  rotating  the  limb  inwards^  if  we  except  the 
semi-tendinosus^  which  may^  under  some  drcumstances^  co-operate  in 
this  action.  If  the  femur  be  bent  on  the  pelvis^  the  line  of  direction 
of  these  muscles  nearly  coincides  with  the  axis  of  the  bone ;  their 
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power  of  rotation  then  ceases^  but  they  may  in  a  Blight  degree  be- 
come abductors ;  at  least  this  may  be  said  of  the  pynformis^  both 
from  its  direction  and  point  of  ins^ion. 

ANTERIOR  FEMORAL  REGION. 

528.  At  the  fore  part  of  the  thigh  we  find,  immediately  be- 
neath the  skin  and  &scia,  these  muscles,  viz.  the  tensor  vaginse 
femoris,  sartorius,  rectus,  vastus  extemus  and  intemus,  crureus. 

Dissection, — To  expose  the  fascia  iota : — ^In  the  first  place^  let  the 
knee  be  slightly  bent^ — the  limb  rotated  outwards  and  supported  on  a 
block.  And^  as  in  this  position  the  course  of  the  femoral  artery  is 
indicated  by  a  line  extended  from  midway  between  the  anterior  supe- 
rior spine  of  the  ilium  and  the  pubic  symphysis  to  the  lower  border  of 
the  patella^  the  first  incision  thiough  the  skin  should  be  made  to  the 
same  extent^  and  in  the  same  direction.  In  order  to  reflect  the  in- 
teguments with  facility^  a  second  incision  may  be  made  transversely 
at  the  junction  of  the  upper  with  the  middle  third  of  the  thigh ;  and 
finally^  another  in  the  same  direction  at  the  junction  of  the  middle 
with  the  lower  third ;  this  marks  the  termination  of  the  femoral  artery. 
The  flaps  of  sMn  thus  formed  are  to  be  dissected  back^  so  as  to  expose 
the  &scia  lata.  This  membranous  investment  should  be  attentively 
examined  in  its  entire  extent^  particularly  at  the  upper  part ;  the 
differences  of  texture  and  thickness  which  it  presents  in  different  parts 
should  also  be  carefully  noted. 

To  expose  the  musdes  : — In  prosecuting  the  dissection^  in  order  to 
expose  the  muscles  on  the  fore  part  of  the  thigh  (and  it  is  with  these 
the  dissection  usually  commences)^  nothing  more  is  necessary^  afler 
the  skin  has  been  removed^  than  to  jpinch  up  the  fascia  with  the 
blades  of  the  forceps^  divide  it  with  your  scalpel^  and  reflect  it  firom 
above  downwards^  in  the  direction  of  the  fibres  of  each  muscle.  After 
the  sartorius  and  rectus  have  been  dissected  in  their  entire  lengthy 
and  their  attachments  and  relations  attentively  examined^  the  former 
may  be  cut  across  in  the  middle^  and  the  parts  drawn  aside ;  the 
latter  too  may  be  divided  near  its  origin^  and  turned  down  on  the  leg. 
The  triceps  extensor  is  thus  brought  fully  into  view,  so  that  its  three 
parts  (the  two  vasti  and  the  crureus)  may  be  inspected  successively, 
at  the  same  time  that  it  is  considered  as  a  whole.  The  muscle  in  &ct 
may  be  compared  to  a  hollow  splint,  encasing  the  anterior  and  lateral 
surfaces  of  the  shaft  of  the  femur,  leaving  unoccupied  only  the  linea 
aspera  and  its  bifurcations  (superior  and  inferior.) 
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To  (ietaeh  the  wuH  : — ^A  peipendicular  incision  may^  in  the  next 
plaee^  be  made  throng  the  miucle^  extending  from  one  extremity  to 
the  other  over  the  middle  of  the  femur.  If  the  maigins  of  the  incision 
be  drawn  aside^  a  clear  view  will  be  obtained  of  the  manner  in  which 
the  fibres  pass  to  be  implanted^  by  so  many  separate  points^  into  the 
sur&ce  of  the  bone.  Holding  the  border  of  the  incision  tense,  and 
with  the  blade  of  the  scalpel  placed  in  the  horizontal  position,  the 
muscle  may  be  detached  from  the  bone  inwards  as  far  as  the  insertion 
of  the  adductors,  and  outwards  to  the  attachment  of  the  gluteus  maxi- 
mus,  and  the  short  head  of  the  biceps,  so  as  to  denude  the  front  and 
sides  of  the  thi^-bone.  Haying  proceeded  so  &r,  cut  from  within 
outwards  through  the  vasti,  so  as  to  detach  them  altogether.  When 
this  is  done,  the  two  parts  thus  separated  may  be  turned  down  on  the 
leg,  stiU  left  connected  with  the  patella. 

By  these  measures  we  shall  bring  into  view  the  inferior  attachments 
of  the  next  set  of  muscles  (adductors),  which  would  otherwise  lie  in  a 
great  degree  concealed. 

Before  the  extensors  are  detached  and  reflected,  the  form  and  boun- 
daries of  the  opening  jR)r  the  femoral  vessels  should  be  attentively  ex- 
amined, as  the  vastus  intemus  constitutes  a  part  of  it ;  nor  should  the 
fascia  be  omitted  which  passes  frt)m  the  latter  muscle  to  the  adductors, 
covering  the  vessels. 

529.  m.  Tensor  vagina  femoris^  fig.  118,  6,  (ilio-aponeu- 
rosi-femoialis,)  is  situated  at  the  upper  and  outer  part  of  the 
thigh,  extending  obliquely  downwards,  outwards  and  backwards, 
from  the  anterior  superior  spinous  process  of  the  ilium  to  about 
three  inches  below  the  great  trochanter.  Form — elongated  and 
flat,  broader  at  the  lower  than  at  the  upper  extremity.  It  arises 
from  the  external  surface  of  the  anterior  superior  spinous  pro- 
cess of  the  ilium,  between  the  gluteus  medius,  4,  and  the  sar- 
torius,  6,  and  terminates  about  three  inches  below  the  great  tro- 
chanter of  the  femur,  its  fleshy  fibres  being  received  between 
two  laminae  of  the  &scia  lata,  into  which  they  are  thus  inserted. 
Direction — as  above  stated:  structure  —  aponeurotic  in  its 
origin,  fleshy  in  the  rest  of  its  extent :  relations — ^its  external 
surface  is  covered  by  a  layer  of  the  fascia  lata ;  the  internal  is 
also  embraced  by  another  process  of  the  same  membrane,  which 
separates  it  from  the  rectus  femoris  and  the  vastus  extemus.  Its 
interior  border  is  at  first  close  to  the  sartorius,  but  lower  down 

diverges  and  leaves  an  angular  interval  occupied  by  the  rectus 
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femoris.  Its  posterior  border  is  for  some  way  applied  to  the 
gluteus  medius,  but  lower  down  they  are  separated  by  an 
interval. 

Actions.  As  its  name  imports,  the  direct  action  of  this  muscle  is  to 
render  the  fascia  tense,  and  thereby'  assist  the  other  muscles.  If  this 
effort  be  &rther  continued,  the  obliquity  of  its  direction  will  enable  it 
to  rotate  the  whole  limb  inwards,  provided  the  other  muscles  remain 
quiescent.  In  the  ^%ct  position,  by  taking  its  fixed  point  below,  it 
will  act  on  the  pelvis. 

530.  m-Sartorius,  fig.  113,  6,  (Uio-  Fig.  113. 

prse-tibialia,)  is  situated  at  the  anterior 
and  inner  aspect  of  the  thigh ;  it  is  a 
long,  flat,  narrow  muscle,  which  extends 
from  the  anterior  superior  spinous  process 
of  the  ilium  down  to  the  inner  and  fore 
part  of  the  tibia.  It  arises  from  the 
curved  mai^n  of  the  ilium,  between  its 
anterior  superior  and  inferior  spinous  pro- 
cesses, and  from  the  former  point  of  bone, 
and  is  inserted  by  an  expanded  aponeu- 
rosis into  the  upper  and  inner  side  of  the 
tibia,  just  below  its  tuberosity.  Direc- 
tion— obliquely  downwards  and  inwards 
in  the  upper  third  of  its  extent,  then 
vertical  as  far  as  the  knee,  where  it  turns 
obliquely  forwards  to  its  point  of  attach- 
ment :  structure — ^fleshy,  except  at  the 
entiemiUes,  which  are  tendinous.  The 
inferior  tendon,  broad  and  expanded, 
covers  those  of  the  gradlis  and  semi- 
tendinosus,  and  sends  off  an  expansion 
which  strengthens  the  iascia  of  the  leg, 
by  becoming  identified  with  it.  Relations — ^by  the  anterior 
surface  with  the  fascia  lata  ;  by  the  posterior,  with  the  iliacus, 
psoas,  and  rectus  femoris  muscles,  the  femoral  vessels,  the  ad- 
ductor longus,  adductor  magnus,  vastus  intemus,  gracilis,  and 
semi-tendinoBus  muscles.  Its  internal  border  bounds,  with  the  ad- 
ductor longus,  a  triangular  space  in  the  upper  third  of  thetJiigh, 
through  the  centre  and  apex  of  which  the  femoral  artery  passes. 
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581.  m.  Rectus  femorisj  fig.  118,  7,  (ilio-rotuleus,)  is  situated 
in  front  of  the  thigh,  being  extended  in  a  straight  line  from  the 
pelvis  to  the  patella.  Form— elongated,  smaller  at  the  extre- 
mities than  in  the  middle.  It  arises  by  two  tendons,  one  of 
which  embraces  the  anterior  inferior  spinous  process  of  the  ilium ; 
the  other,  reflected  outwards,  is  attached  along  the  brim  of  the 
acetabulum.  The  tendons  unite  at  an  angle  ;  from  their  union 
the  muscle  descends,  gradually  increasing  in  breadth  and  thick- 
ness towards  its  middle,  from  which  it  diminishes  again  towards 
its  lower  part.  It  is  inserted  into  the  patella,  in  conjunction 
with  the  triceps  extensor.  Direction— -yertical  :  structure-— 
fleshy  and  tendinous  at  the  extremities,  fleshy  at  the  middle 
part  or  belly,  which,  though  compressed  somewhat  from  before 
backwards,  swells  out  at  the  sides  so  as  to  assume  a  fusiform  or 
tapering  appearance.  The  muscular  fibres  are  disposed  in  two 
sets,  united  at  acute  angles  along  the  middle  line,  from  which 
they  pass  off  obliquely,  diverging  to  the  borders.  From  this 
arrangement,  which  resembles  that  of  the  lateral  fibrillse  of  a 
quill  or  feather,  the  muscle  is  said  to  be  penniform.  The  fibres 
of  the  superior  tendon  run  down  a  consideiable  way  on  the  fore 
part  of  the  mujscle  ;  those  of  the  inferior  tendon  are  prolonged 
upon  its  posterior  aspect.  This  arrangement  is  calculated,  in 
the  former  case,  to  facilitate  the  movement  of  the  sartorius  upon 
the  rectus— in  the  latter,  that  of  the  rectus  itself  upon  the  cm- 
reus.  Relations— the  anterior  surface  is  covered  in  all  its  ex- 
tent by  the  fascia  lata,  except  a  small  portion  superiorly,  where 
it  is  overlaid  by  the  tensor  vagin83,  iliacus,  and  sartorius  muscles 
(the  reflected  tendon  is  covered  by  the  gluteus  minimus)  ;  by 
the  posterior  surface  it  is  in  relation  with  the  fibrous  capsule  of 
the  hip-joint  and  the  triceps  extensor  muscle,  upon  which  it 
rests  :  its  borders  are  free  and  unattached  in  the  greater  part  of 
their  extent,  but  inferiorly  they  become  united  with  the  two 
vasti,  between  which  it  lies. 

682.  m.  Triceps  extensor  cruris  (tri-femoro-rotuleus)  is  a 
considerable  mass  of  muscle  which  encircles  all  the  body  of  the 
femur,  except  the  linea  aspera  and  the  spaces  between  its  biftir* 
cations.  Superiorly,  it  presents  three  portions  or  heads,  whence 
its  name  ;  inferiorly,  these  are  attached  by  a  common  tendon  to 
the  patella,  which  we  shall  consider  as  their  common  origin. 
This  tendon,  at  first  confounded  with  that  of  the  rectus  muscle, 
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soon  separates  from  it,  and,  ascending  a  little  way  on  the  femur, 
gives  off  three  processes,  corresponding  with  the  three  divisions 
of  the  muscle,  viz.  the  vastus  extemus,  the  vastus  intemus,  and 
crureus ;  from  the  tendon,  moreover,  a  fascia  or  aponeurosis  is 
sent  down  over  the  knee-joint,  which  strengthens  the  articula- 
tion, and  is  inserted  into  the  head  of  the  tibia.  Each  of  these 
parts  of  the  triceps  is  usually  described  as  a  distinct  muscle. 

538.  m.  Vastus  externusj  fig.  113,  8  ;  fig.  HI,  3,  is  situated 
on  the  outside  of  the  femur,  larger  above  and  in  the  centre  than 
below ;  its  fleshy  fibres  arise  from  the  outer  side  of  the  common 
tendon,  and  pass  to  their  insertion  with  varying  degrees  of  ob- 
liquity. The  inferior  fibres  pass  almost  transversely  outwards, 
to  about  the  middle  of  the  line  leading  from  the  outer  condyle 
of  the  femur  to  the  linea  aspera  ;  those  higher  up  are  inserted 
into  the  external  margin  of  the  linea  aspera  and  its  superior 
bifurcation ;  the  rest  are  implanted  into  the  external  surface 
of  the  bone,  as  far  as  the  base  of  the  great  trochanter.  Direc- 
tion— the  lower  fibres  are  transverse,  the  rest  oblique :  struc- 
ture-^fleshy  and  aponeurotic:  relations — anteriorly,  with  the 
fascia  lata ;  posteriorly,  with  the  femur ;  its  external  border  is 
in  apposition  with  the  short  head  of  the  biceps  and  the  gluteus 
maximus ;  the  internal  with  the  crureus^  with  whose  structure  it 
is  identified. 

534.  m.  Vastus  interims^  fig,  113,  9,  is  situated  on  the  inner 
side  of  the  femur.  Form— elongated,  broader  below  than  above. 
It  arises  from  the  inner  side  of  the  common  tendon,  from  which 
its  fibres,  like  those  of  the  preceding  muscle,  pass  obliquely  to 
their  insertion ;  the  inferior  fibres  terminate  above  the  middle 
of  the  oblique  line  leading  from  the  inner  condyle  to  the  linea 
aspera ;  those  higher  up  are  implanted  into  the  inner  margin  of 
the  linea  aspera  itself,  the  rest  being  inserted  into  the  surface  of 
the  bone,  as  far  as  the  base  of  the  lesser  trochanter.  Direction 
—the  lower  fibres  run  almost  transversely ;  the  rest  obliquely, 
upwards  and  inwards  :  structure — fleshy  and  aponeurotic  :  rela- 
tions— ^by  its  anterior  and  inner  surface  with  the  &scia  lata,  the 
sartorius,  and  femoral  vessels;  the  posterior  sur&ce  rests  on 
the  femur;  the  inner  border  is  in  contact  with  the  adductor 
magnus,  longus,  pectineus,  and  psoas  muscles ;  the  external  is 
blended  with  the  crureus, 

585.  m»  Crureus  is  situated  along  the  middle  of  the  anterior 
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attachments  of  the  adductor  longus^  running  obliquely  firom  the  angle 
of  the  OS  pubis  to  the  middle  of  the  thigh^  are  at  once  obyious.  The 
gracilis^  too^  will  be  observed  running  along  its  inner  border.  If  the 
thigh  be  abducted^  the  fibres  of  these  muscles  will  be  rendered  tense^ 
and  their  dissection  facilitated. 

When  proceeding  with  the  dissection^  the  adductor  longus  may  be 
severed  from  its  superior  attachment,  and  drawn  downwards  on  the 
femur.  In  doing  this^  its  posterior  svirface  will  be  observed  to  be 
connected  to  the  adductor  magnus  for  a  little  way  before  their 
fibres  reach  the  bone.  The  pectineus,  lying  to  the  outer  side  of  the 
adductor^  may  in  the  next  place  be  examined^  and  reflected  after  the 
same  manner,  which  will  bring  into  view  the  adductor  brevis  and  the 
obturator  extemus. 

Whilst  these  measures  are  being  executed,  both  surfaces  of  each 
muscle  should  be  dissected,  or,  in  other  words,  all  the  cellular  tissue 
connected  with  them  should  be  removed  by  successive  strokes  of  the 
knife,  the  edge  being  carried  in  the  course  of  the  fibres ;  and  when 
their  attachments,  external  conformation,  and  structure  have  been  thus 
fully  made  out,  each  of  them  may  be  again  restored  to  its  place,  that 
their  mutual  relations  and  bearings  may  be  reconsidered.  It  is 
usual  to  direct  that  muscles,  more  especially  the  long  ones,  should  be 
divided  in  the  centre,  and  the  two  portions  reflected.  But  if  this 
precept  be  followed,  it  will  be  observed  that  students  seldom  examine, 
with  any  degree  of  accuracy,  the  points  of  attachment  of  muscles, 
without  a  precise  knowledge  of  which  it  is  quite  impossible  to  reason 
correctly  on  their  actions  and  uses.  When  a  student  is  performing 
the  dissection  of  the  limb  for  the  first  time,  it  may  be  well  if  he  con- 
fine his  attention  to  the  muscles,  observing  merely  the  general  outline 
of  the  vessels  and  their  branches ;  after  which  they  may  all  be  dis- 
sected away,  in  order  to  obtain  an  uninterrupted  view  of  the  muscles 
in  their  whole  extent. 

637.  m.  Gracilis^  fig.  113,  10;  fig.  Ill,  4,  (pubio-prae-tibi- 
alis,)  is  situated  along  the  inner  border  of  the  thigh,  extending 
from  the  os  pubis  and  its  ramus  to  the  inner  and  upper  part  of 
the  tibia.  It  is  flat  and  thin ;  broad  at  its  upper  extremity, 
narrow  and  tapering  at  the  lower.  It  arises  by  a  thin  aponeu- 
rosis from  the  body  of  the  os  pubis,  close  to  its  symphysis  (the 
lower  half  of  its  depth),  also  from  the  border  of  its  ramus,  and 
is  inserted  by  a  tendon  (which  is  at  first  round,  but  afterwards 
becomes  flat)  into  the  inner  side  of  the  tibia,  close  below  its 
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tubctomty,  on  the  same  pltne  with  Um  BOBoiAea^r^ptm^  9Jid 
under  the  expwidei  tendon  of  the  sartoiius.  Dkectioo — >?er- 
tical ;  at  the  lower  extremity  it  inclines  a  little  forwatdfi  Jjo.the 
point  of  attachment:  atiueture — aponenrotic  aupexi0rly9  ien- 
dinouB  in  the  inferior  third,  and  fleshy  in  the  rest  of  its  extent: 
relations — ^its  inner  surfiu^e  is  covered  by  the  fiiscia  lata»  excq[^t 
a  small  part  inferiorly,  where  it  is  overlapped  by  ihe  ^art^^piis ; 
the  external  rests  against  the  adductor  longus,  magnns^  and 
semi-membranosas,  the  knee-joint,  and  its  internal  lateral,  liga- 
ment. 

588.  m.  Pectineu$,  fig.  113, 11,  (pectinalis  ;  pubio-fenKualis,) 
is  situated  at  the  superior  and  fore  part  of  the  thigh,  bein^  .ex- 
tended firom  the  body  of  the  os  pubis  (its  upper  aur&ce)  to  the 
oblique  line  below  the  small  trochanter.  Form-'-^at  and  nearly 
triangular.  It  arises  from  the  ilio-pectineal  Une,  betwo^u  the 
eminence  of  the  same  name  and  the  spine  of  the  os  puhi%  and 
is  inserted  into  the  line  which  connects  the  smaller  trochanter  to 
the  linea  aspera  of  the  femur,  immediately  below,  the  united 
attachment  of  the  psoas  and  iliacus  muscles.  Direction»-^ow2ir 
wards,  outwards,  and  backwards ;  opposite  the  smaller  tiodaa*- 
ter  it  turns  on  itself,  so  that  the  anterior  sur&tce  looks  somewhat 
outwards :  structure— fleshy,  except  at  the  attadun^nts,  which 
are  aponeurotic :  relations — ^by  the  anterior  sur&ce,  Tfith  the 
fascia  lata  and  femoral  vessels ;  by  the  posterics  sur&ce,  with 
the  obturator  vessels  and  nerves,  and  the  external  obturator  and 
adductor  brevis  muscles;  by  the  outer  border  with  the  psoas 
magnus,  by  the  inner  border  with  the  adductor  longus. 

5S9.  m.  Adductor  longus^  fig.  118,  12,  (adductor  primus; 
pubio-femoralis,)  is  situated  at  the  superior  and  inner  part  of 
the  thigh.  It  is  flat,  irregularly  triangular,  and  extends  ob- 
liquely from  the  body  of  the  os  pubis  (its  inner  extremity}  to 
the  middle  of  the  linea  aspera  of  the  femur.  It  arises  firom  the 
external  surfiice  of  the  angle  of  the  pubes,  between  its  spine  and 
symphysis,  and  is  inserted  into  the  middle  third  of  the  linea 
aspera,  between  the  vastus  intemus  and  the  adductor  magnus; 
its  direction  between  these  points  being  downwards,  outwards, 
and  backwards:  structure— -tendinous  at  its  origin,  fleshy  in 
the  middle,  aponeurotic  inferiorly.  From  the  aponeurosis 
several  fibres  are  detached,  which  unite  with  those  of  the  ad- 
ductor magnus :  relations — its  anterior  sur&ce  is  covered  by 
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the  fascia  lata,  the  sartorius,  and  femonl  vessels  ;  the  posterior 
lests  on  the  two  other  adductor  muscles.  The  external  border 
is  parallel  with  the  pectineus  (a  small  portion  of  the  adductor 
breyis  being  obserrable  behind  and  between  them) ;  the  inner 
border,  which  is  much  the  longest,  is  in  apposition  with  the 
gracilis. 

640.  m.  Adductor  brevia  (adductor  seeundus;  sub-pubio- 
femoralis)  is  situated  rather  deeply  at  the  upper  and  inner  part 
of  the  thigh.  Form — ^nearly  triangular,  bdng  thick  and  nar^ 
row  at  its  upper  part,  but  gradually  becoming  broader  and  thin- 
ner towards  its  insertion.  It  arises  by  a  narrow  origin,  beneath 
the  preceding  muscle,  fix>m  the  external  sur&ce  of  the  os  pubis, 
and  is  tJiserted  into  the  oblique  line  leading  fix>m  the  base  of  the 
lesser  trochanter  of  the  femur  to  the  linea  aspera,  immediately 
behind  the  insertion  of  the  pectineus.  Direction — outwards, 
downwards,  and  a  little  backwards :  structure — fleshy,  except  at 
its  attachments,  which  are  somewhat  aponeurotic :  relations — by 
the  anterior  surface,  with  the  pectineus  and  adductor  longus ; 
by  the  posterior,  with  the  adductor  magnus ;  by  the  external 
border,  with  the  obturator  extemus,  and  the  tendon  of  the  psoas 
and  iliacus ;  by  the  inner  border,  with  the  gracilis  in  part  of  its 
extent,  the  rest  being  concealed  between  the  two  other  adduc- 
tors. This  muscle  is  pierced  by  some  of  the  perforating  branches 
of  the  profunda  artery. 

541.  m.  Adductor  magnus  (ischio-femoralis)  is  situated  deeply 
at  the  posterior  and  inner  part  of  the  thigh ;  hence  but  a  few  of 
its  fibres,  18,  can  be  seen  in  this  view :— It  extends  from  the 
tuberosity  and  ramus  of  the  ischium  to  the  whole  length  of  the 
linea  aspera  of  the  femur,  and  to  its  inner  condyle.  It  arises 
from  the  ramus  of  the  os  pubis  and  that  of  the  ischium,  also 
from  the  border  of  the  tuberosity  of  the  latter  bone.  The  mus- 
cular fibres  diverge  from  their  origin,  somewhat  like  the  ribs  of 
a  fim  from  their  central  pivot;  those  from  the  os  pubis,  shorter 
than  the  rest,  pass  transversely  outwards,  and  are  inserted  into 
the  rough  line  prolonged  from  the  linea  aspera  directly  upwards ; 
others  pass  with  varying  degrees  of  obliquity  downwards  and  out- 
wards, to  be  inserted  into  the  whole  length  of  the  linea  aspera, 
and  a  small  part  of  its  internal  bifurcation,  where  they  end  in  a 
pointed  process ;  finally,  some  of  the  fibres  descend  almost  ver- 
tically, forming  the  inner  border  of  the  muscle,  and  terminate  in 
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a  rounded  tendon,  which  is  inserted  into  the  tuberosity  on  the 
inner  condyle  of  the  femur.     The  muscle  thus  presents  two 
parts ;  one  a  flat  broad  plane,  inserted  into  the  linea  aspera,  and 
forming  a  septum  between  the  anterior  and  posterior  muscles  of 
the  thigh ;  the  other  being  the  elongated  part  which  goes  to  the 
condyle.      Between  these  an   angular  interval  is  left  for  the 
transmission  of  the  femoral  vessels  backwards  into  the  popliteal 
space.     Direction — the  fibres  pass  obliquely  from  within  out- 
wards  and   downwards,  radiating  as  from  a  common  centre: 
structure — fleshy  in  the  greater  part  of  its  extent,  aponeurotic 
where  it  arises  from  the  ischium,  and  tendinous  where  it  is  in- 
serted into  the  condyle:   relations— the  superior,  or  shortest 
border,  is  parallel  and  on  the  same  plane  with  the  quadratus 
femoris ;  the  internal,  or  longest  border,  is  covered  by  the  fascia 
lata,  the  gracilis,  and  sartorius ;  the  external  border  (its  femoral 
attachment)  is  interposed  between  the  two  other  adductors  and 
the  vastus  intemus,  which  lie  in  front  of  it,  and  the  gluteus 
maximus,  and  short  head  of  the  biceps,  which  separate  it  from 
the  vastus  extemus.      The  posterior  surface  is  covered  by  the 
great  sciatic  nerve  and  ham-string  muscles ;  the  anterior  by  the 
sartorius,  the  adductor  brevis  and  longus,  and  the  femoral  ves- 
sels.    The  anterior  sur&ce  of  the  muscle  is  intimately  blended 
with  the  adductor  longus  before  it  reaches  its  insertion  ;  it  also 
sends  off  an  aponeurosis,  which  passes  in  front  of  the  femoral 
vessels,  and  becomes  blended  with  the  vastus  intemus ;  finally, 
its  prolonged  portion  is  intimately  connected  with  the  last^ 
named  muscle.     The  interval  left  between  the  two  parts  of  this 
muscle  for  the  passage  of  the  femoral  vessels  is  triangular  in  its 
form,  and  fleshy  and  tendinous  in  its  structure,  when  viewed 
from  behind ;  but  at  its  anterior  aspect  it  is  altogether  tendinous 
in  its  entire  extent,  and  oval  in  its  form,  its  margins  being 
formed  of  the  following  parts,  viz.  the  prolonged  tendon  of  the 
adductor  magnus  internally,  the  vastus  intemus  externally,  the 
superior  border  corresponding  with  the  conjunction  of  the  ad- 
ductor longus  and  magnus ;  the  inferior  with  the  point  of  imion 
between  the  prolonged  tendon  of  the  last-named  muscle  and  the 
vastus  intemus. 

Actions. — These  are  the  direct  adductors  of  the  femur,  and  their 
force  must  be  considerable,  both  from  their  strength  and  number.     As 
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the  Imea  aspera  projects  from  the  shaft  of  the  bone^  the  adductors  are 
removed  proportionally  from  its  axis^  and  so  are  enabled  to  rotate  it 
outwards,  thus  conspiring  with  a  distinct  class  of  muscles,  the  exter- 
nal rotators.  If  the  whole  limb  be  in  the  extended  position,  they  will 
draw  it  inwards,  the  gracilis  assisting.  The  femur  is  bent  on  the 
pelvis  by  the  action  of  the  pectiueus  (and  slightly  by  the  adductor 
longus  and  brevis),  thus  conspiring  with  the  psoas  and  iliacus.  When 
the  lower  extremities  are  firmly  fixed  on  the  ground,  these  muscles 
contribute  to  maintain  the  body  in  the  erect  position^  by  taking  their 
iixed  point  below,,  and  thence  acting  on  the  pelvis.  If  this  effort  be 
continued,  the  pectineus  and  adductor  longus  may  be  made  to  flex  the 
pelvis  on  the  femur,  by  drawing  the  os  pubis  downwards. 

POSTERIOR   FEMORAL   REGION. 

542.  At  the  back  of  the  thigh  are  placed  the  three  long  flexor 
muscles  of  the  leg,  viz.  the  biceps,  semi-tendinosus,  and  semi- 
membranosus. They  are  immediately  subjacent  to  the  skin  and 
fascia,  except  at  their  superior  attachment. 

The  dissection  of  this  group  should  follow  that  of  the  muscles  in  the 
gluteal  region,  the  subject  continuing  in  the  position  indicated  in  sect. 
519.  From  the  middle  of  the  incision  made  along  the  fold  of  the 
nates,  or,  what  will  answer  just  as  well,  from  opposite  the  middle 
point  between  the  tuber  ischii  and  the  great  trochanter,  carry  an  inci- 
sion through  the  skin  straight  down  along  the  back  of  the  thigh  and 
popliteal  space,  so  as  to  mark  out  the  median  line  of  both.  Let  this 
extend  to  about  three  inches  below  the  flexure  of  the  knee-joint,  and 
be  there  bounded  by  a  transverse  incision  five  or  six  inches  in  length. 
Make  a  similar  transverse  incision  at  the  union  of  the  middle  with  the 
lower  third  of  the  thigh.  Now  with  your  forceps  pinch  up  the  angles 
of  these  flaps  of  skin,  and  carefully  dissect  them  off  the  subjacent 
fascia,  which  you  will  recognise  as  a  smooth  shining  membrane. 
Examine  this  carefully  in  its  whole  extent.  At  the  lower  part  of  the 
thigh  you  will  see  it  stretched  tightly  across  from  side  to  side,  cover- 
ing an  angular  space  (popliteal  space,  or  the  ham  in  popular  lan- 
guage), enclosed  by  the  flexor  or  ham-string  muscles,  viz.  those  which 
you  are  now  about  to  examine.  Make  an  incision  through  the  fascia 
from  above  downwards,  along  the  middle  of  this  space ;  bound  it  above 
and  below  by  two  transverse  cuts.  Pinch  up  the  flaps  of  fascia 
tightly,   and  dissect  them  off  the  muscles,  and  so  proceed  down- 

2e  2 
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wards  to  thar  insertion  into  the  tibia  and  fibula:  continue  the 
same  process  upwards,  until  you  expose  the  muscles  in  their  entire 
extent. 

The  origin  of  the  flexors  fix>m  the  tuber  iachii  may  be  readily  de- 
fined ;  and  when  thdr  lespectiye  insertions  are  made  out,  that  of  the 
Bani-membranosus  should  be  particuhniy  attended  to,  as  it  is  attached 
to  three  distinct  points.  To  gain  a  dear  view  of  these  attachment, 
the  muscle  may  be  cot  across  in  the  ham  and  drawn  down,  when,  by 
holding  it  tense,  one  set  of  fibres  will  be  observed  to  pass  along  the 
inner  tuboomty  of  the  tibia,  another  obliqody  bdiind  the  joist,  whilst 
the  third  goes  popendicalaily  downwaids,  which,  after  fo^ng  fixed  to 
the  posterior  sutfiice  of  the  tuberosity  of  the  tibia,  sends  a  dense  fiuda 
OTer  the  popliteus  muscle,  whidi  is  ultimatdy  continuous  with  the 
de^  fioda  of  the  kg. 

548.  «.  Biceps  fimorts  (biceps  flexor  cruris ;  ischio-femoro- 
peronealis)  is  situated  at  the  postenor  part  of  the  thigh.  Form 
—elongated,  divided  aboye  into  two  portions,  or  heads,  of  which 
one,  the  ischiadic,  is  long  and  rounded ;  the  other,  femoral,  flat, 
and  somewhat  shorter.  The  long  head,  fig.  Ill,  5,  arises  by 
a  tendon  common  to  it  and  the  semi-tendinosus  from  the  upper 
and  back  part  of  the  tuberosity  of  the  ischium, — the  femoral 
portion,  6,  (or  short  head,)  firom  the  linea  aspeia  of  the  femur, 
between  the  adductor  magnus  and  vastus  extemus  muscle,  nearly 
as  high  up  as  the  insertion  of  the  gluteus  maximus.  These  two 
parts,  having  united  and  become  tendinous,  are  inserted  into 
the  head  of  the  fibula :  the  tendon,  whilst  being  attached,  sepa- 
rates into  two  portions,  which  onbrace  the  external  lateral  liga- 
ment of  the  knee-joint.  One  of  these  passes  forwards  upon  the 
articulation  of  the  fibula  with  the  tibia :  firom  the  other  an  ex- 
pansion is  given  off,  which  strengthens  the  &scia  of  the  1^. 
Direction — ^vertical:  relations — posteriorly  with  the  gluteus 
maximus  and  fitsda  lata ;  in  firont  with  the  semi-membranosus 
muscle,  the  sciatic  nerve,  and  adductor  magnus ;  infi^riorly  with 
the  gasttocnanius  extemus,  and  external  articular  arteries. 

544.  wu  Semt-ta^iimosusj  fig.  Ill,  ?>  (ischio-pr»-tibialis,)  is 
sttoated  at  the  posterior  and  innor  part  of  the  thigh.  Foim-*- 
eloQgated.  It  arises  firom  the  postodor  part  of  the  tuber  ischii, 
ckee  to  the  inner  side  of  the  biceps,  and  continues  to  arise  fioom 
the  tendon  of  that  musde  fivr  thiee  indies  lower  down,  some- 
what in  the  same  way  as  the  coiaoo-biaichialis  does  fiK>m  the 
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bicepa  of  the  arm.  A  little  below  the  middle  of.  the  thigh  it  ends 
in  a  long  round  tendon,  which,  passing  along  the  inner  side  of 
the  popliteal  space,  is  reflected  forwards,  to  be  inserted  into  the 
inside  of  the  upper  part  of  the  tibia,  about  two  inches  below  its 
tuberosity,  where  the  tendon  is  on  the  same  plane,  and  beneath 
that  of  the  gracilis.  Direction  —  nearly  vertical :  structure- 
as  its  name  implies,  fleshy  in  half  its  extent,  tendinous  in  the 
rest :  relations — its  posterior  sur&ce,  except  where  it  is  slightly 
overlapped  by  the  biceps,  is  covered  by  the  fascia  lata;  the 
•anterior  surface  rests  on  the  semi-membranosus  in  the  greater 
part  of  its  extent;  towards  its  termination,  it  runs  beside 
the  knee*joint;  its  insertion  is  covered  by  that  of  the  sar- 
torius. 

545.  m.  Semi-membrano8U8f  fig.  Ill,  8,  (ischio-poplito-tibia- 
lis,)  is  situated  obliquely  at  the  posterior  and  inner  part  of  the 
thigh.  It  arises  from  the  posterior  part  of  the  tuberosity  of 
the  ischium,  in  front  of  the  biceps  and  semi-tendinosus  and  be- 
hind the  quadratus  femoris,  and  is  inserted  by  three  portions, 
of  which  the  middle  one  is  fixed  to  the  tibia,  behind  its  inner 
tuberosity,  and  sends  an  expansion  which  covers  the  popliteus 
muscle  ;  the  internal  portion  passes  forwards  under  the  internal 
lateral  ligament,  and  is  inserted  along  the  side  of  the  inner 
tuberosity  of  the  tibia ;  the  third,  broad  and  expanded,  is 
reflected  backwards  and  upwards  behind  the  joint,  and  is  in- 
serted into  the  external  condyle  of  the  femur,  becoming  iden- 
tified with  the  ligamentum  posticum,  fig.  116,  1.  Direction — 
nearly  vertical :  structure — fieshy  in  the  middle,  tendinous  at 
its  extremities :  relations — by  the  posterior  surface  with  the 
biceps,  semi-tendinosus,  and  fascia  lata  ;  by  the  anterior  surface 
with  the  quadratus  femoris,  adductor  magnus,  the  popliteal 
artery,  inner  head  of  the  gastrocnemius  and  knee-joint ;  by  the 
inner  border  with  the  gracilis  and  fascia  lata;  by  the  outer 
border  with  the  sciatic  nerve. 

Combined  actions. — ^These  are  usually  called  the  ham-string  mus- 
cles^ as  they  enclose  the  ham^  or  space  at  the  posterior  aspect  of  the 
knee-joint ;  the  biceps  being  placed  at  its  external  side^  the  other  two 
at  the  internal.  Their  direct  action  is  that  of  flexing  the  leg  on  the 
thigh/ and  this  they  do  directly  backwards^  when  they  conspire  in 
their  action ;  but  if  they  be  made  to  act  alternately^  the  leg  will  be 
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rotated  slightly  inwards  or  outwurds ;  the  latter  motion^  however,  can 
only  take  place  in  the  semi-flexed  position  of  the  limb.  In  the 
standing  posture^  these  muscles^  by  taking  their  fixed  point  below^ 
will  act  on  the  pelvis  so  as  to  prevent  its  flexion  forwards ;  and  if  the 
effort  be  continued^  they  will  draw  it  directly  backwards,  and  com- 
mence that  series  of  muscular  actions  observable  in  tumbling  and 
other  feats  of  activity,  in  which  the  body  is  thrown  backwards  so  as 
to  form  an  inverted  arch. 

Muscles  of  the  Leg, 
ANTERIOR    TIBIO-FIBULAR  REGION. 

546.  In  the  interval  between  the  tibia  and  fibula  we  find 
three  long  muscles,  viz.  tibialis  anticus,  extensor  proprius  pol- 
licis,  and  extensor  communis  digitorum. 

Dissection.  To  expose  the  fascia, — The  subject  being  placed  on  its 
back,  bend  the  knee  and  place  under  it  a  high  block,  so  that  the  leg 
should  form  an  inclined  plane ;  turn  the  foot  inwards,  and  fix  it  in 
that  position.  Now,  make  an  incision  through  the  skin,  beginning 
above  at  the  middle  point,  between  the  head  of  the  fibula  and  the 
spine  of  the  tibia,  and  continue  it  straight  down  over  the  middle  of 
the  ankle-joint  and  dorsum  of  the  foot.  As  this  is  a  very  long  in<^ 
dsion,  intersect  it  by  a  transverse  one  at  each  end,  and  another  in  the 
middle ;  raise  the  flaps  of  skin  tightly,  you  will  see  the  dense  fascia 
of  the  leg  beneath  it ;  dissect  back  the  flaps,  and  expose  this  mem- 
brane in  its  entiro  extent. 

To  expose  the  muscles. — ^Divide  the  fiiscia  along  the  leg  as  you  did 
the  skin,  but  opposite  the  flexure  of  the  ankle-joint  leave  undivided  a 
band  of  it  about  an  inch  wide,  where  it  strotches  across  obliquely 
firom  one  ankle  to  the  other,  forming  the  anterior  annular  ligament. 
Beginning  a  little  above  the  ankle,  raise  the  fascia  from  the  tendons, 
and,  taking  them  as  your  guide,  dissect  it  firom  below  upwards  from 
the  muscles.  (For  the  description  of  the  annular  ligament,  see  sect. 
480.) 

The  muscles  of  the  leg,  taken  altogether,  may,  to  facilitate  their 
classification,  be  divided  into  sets^  each  consisting  of  three.  Thus, 
on  the  fi)ro  part  of  the  leg,  and  lying  between  the  tibia  and  fibula, 
we  find  the  tibialis  anticus,  the  extensor  communis,  and  extensor 
pollids,  hemg  the  group  which  we  aro  now  examining.  On  the  ex- 
ternal side  of  the  leg,  and  in  dose  contact  with  the  fibula,  aro  placed 
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the  peroneuH  loRgus  and  brevis.  The  third  muBole  <J  thii  name  is, 
in  reality,  a  part  of  the  extensor  conununia,  and  is  separated  &om  the 
other  two  by  the  breadth  of  the  fibula.  It  stjll,  howerer,  is  deacribed 
aa  a  separate  muscle,  probably  to  keep  up  the  ternary  division.  Pos- 
teriorly, there  are  two  sets,  one  being  superficial,  consisting  of  the 
gastrocnemius,  soleus,  and  plantoris ;  and  the  other  deep-seated,  Tiz. 
tibialis  posticus,  flexor  longus  di^tonun,  and  flexor  longus  poUicis. 

547.  m.  Tibialis  antictts,  fig.  114,  1,  (tibio-super-tarseus,)  is 
situated  at  the  iront  of  the  leg  and  the  inner 
part  of  the  foot,  being  extended  from  the  Fig.  114. 

upper  end  of  the  tibia  to  the  first  cuneiform 
bone.  Form — elongated,  thicker  above  than 
below.  It  arwes  from  the  external  tubero- 
sity of  the  tibia,  and  from  about  two-thirds 
of  the  flat  surface  beneath  it, — from  a  small 
portion  of  the  inter-osseous  ligament, — from 
the  fascia  of  the  leg,  and  an  aponeurotic 
septum  placed  between  it  and  the  extensor 
digitorum  communis  muscle ;  it  is  inserted 
into  the  internal  surface  of  the  first  cunei- 
form bone,  and  the  contiguous  extremity  of 
the  first  metatarsal  bone.  Direction — 
downwards,  and  a  little  inwards ;  structure 
—fleshy  in  the  two  upper  thirds,  tendinous 
in  the  lower;  relations  —  the  upper,  or 
fleshy  portion,  corresponds  in  front  with 
the  fescia  of  the  leg,  to  which  it  is  adherent 
superiorly,  behind  with  the  inter-osseous 
ligament,  on  the  fibular  side  with  the  ex- 
tensor digitorum  communis  and  extensor 
proprius  pollicis,  from  which  it  is  partly 
separated  by  the  anterior  tibial  vessels.  The 
tendon  crosses  obliquely,  in  front  of  the  lower  end  of  the  tibia, 
the  ankle-joint,  and  the  anterior  and  inner  part  of  the  tarsus, 
being  bound  down  by  the  anterior  annnlar  ligament,  S,  which 
gives  it  a  separate  sheath. 

fi48.  m.  Extensor  proprivs  pollicis,  fig.  114,  3,  is  situated  be- 
tween the  tibia  and  flbula,  at  the  fore  part  of  the  leg  and  on  the 
dorsum   of  the  foot  along  its  inner  border.     Form^-elongated, 
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flat,  md  <xmtpTtani  in  ^e  middle^  pointed-  at  the  ettfeifiHlDb. 
It  arises  fiom*  the  intemal  silffto^  i^  Ae  fibnlb,  fer  al^olLt  'Ate 
middle  third  of  its  txteat,  and  from  th(6  contigtMMitt-BtiTfiice  ^f 
the  int6iK)S6ea«B  ligament^  neBsdj  as  ft^  as  th«  anU4g';  the 
fleshy  fibres  run  ebli^iielj  fiirwaids  into'  a  tendon  iilaleed  ait  the 
anterior  border  of  the  muscle,  which,  stttef  passing' belie&lll' the 
annular  ligameiH  saad  along  the  dorsam'of  the  fb<k,  is  i^seHed 
into  the  base  of  the  second  phalanx  of  the  great  toe,  haviiKg 
also  an  intimate  connexion  with  the  first :  structuFe-^tendinous 
below,  fleshy  superiorly :  relations,— -by  the  outer  Surface  ^th 
the  extensor  d^torum  communis,  by  the  inner  sur&ce  supe- 
riorly with  the  tibialis  anticus  and  the  anterior  tibial  vessels ; 
the  anterior  border  is  overlapped  for  some  way  by  the  muscles 
just  named,  and  is  covered  inferiorly  by  the  anterior  annnkar  li- 
gament, under  which  it  passes  in  a  separate  groove,  and  by  the 
int^fuments ;  the  posterior  border  corresponds  with  the  fibula 
and  the  inter-osseous  ligament,  and  passes  over  Ae  broad  flat 
part  of  the  tibia,  the  ankle-joint,  the  anterior  tibiai  vessels,  and 
dorsum  of  the  foot. 

549.  m.  Extensor  digitorum  lomgus^  fig.  114,  4,  is  situated 
at  the  fore  part  of  the  1^  and  on  the  dorsum  of  die  foot,  ex- 
tending firom  the  head  of  the  tibia  to  the  toes.  Form — elon- 
gated, flattened  firom  side  to  side,  but  infaioily  it  divnlea  into 
four  tendons.  It  arises  firom  the  external  tubttosity  of  the 
tibia,  from  the  anterior  surfoce  af  the  fibok  for  about  two- 
thirds  of  its  length  ;  also  firom  the  inter>06seou8  ligament,  fieom 
the  aponeurotic  septa  intervening  between  it  and  the  musdes, 
on  either  side,  and  firom  the  finda  of  the  1^.  The  fleshy 
fibres  firom  this  extensive  origin  pass  obliquely  into  three  flat 
tendons  placed  on  the  fore  part  of  the  muscle ;  these  descend 
beneath  the  annular  ligament,  in  the  same  sheath  with  the  pe- 
roneus  tertius ;  and  on  the  dorsum  of  the  fioot  the  inner  one 
dirides  into  two  parts,  so  as  to  constitute  four  tendons,  cone- 
spomding  in  number  with  the  four  smaller  toes,  into  the  hst 
phalanges  of  which  they  are  inserted ;  towards  their  tenninatien 
each  of  the  tendons  expands  into  an  aponeurosis,  covering  the 
uppv  sur&ce  of  the  phalanges ;  and  this  is  strength^ed  by  the 
tendons  of  the  extensor  brevis,  and  gives  attachment  also  to  the 
lumbricales  and  inter-ossei.  Structure — fleshy  and  tendinous: 
relations — it  is  covered  in  fironi  by  the  ftada  of  the  l€g>  the 


anBakv' ligament  and  ]2itegiuku»nt;«po8tenoiljTit' trestle  on  ilie 
fibula^ibe  i]ite]>*o$0eou0r  Kg^iancititrai^drtlie:  tifti^  then  crosses 
tlie  anUe-j>Qftii^^  and.  the  eacietlsi^C' br^iris  dig^toiiiiin ;  externally 
it  is  in- ^ektm.  with  ihe  perohei  muscles^  intennlly  with  the  ti- 
hialiii^  'anAiDus  md  extensoi^tpiopikLS  poUicie;  along  its  lower 
bprdei!  Jiries  the  peronem  tetiins* 
.i66i)i  9$.,Peton€u^  tcr^»N«  (called  also  aniicus^  from  its  posi- 
tion ^ith  regard  to  the  fibula)  is  placed  along  the  fore  part  of 
the  fibula  at  its  lower  third*  It  lies  just  below  the  extensor 
longu^i)  wUh  which  its  muscular  fibres^  5,  are  united,  and  of 
whieh.it  is  really  but  apart.  Form-— elongated  and  flat.  It 
arises  from  the  lower  third  of  the  fibula,  being  attached  to  the 
anterior  border  and  inn»  surface  of  the  bone ;  also  fit>m  the 
interosseous  ligament,  and  an  aponeurosis  which  connects  it  on 
the  outer  side  with  the  peroneus  breyis;  and  is  inserted  in- 
fericbrly  into  the  external  surface  of  the  tarsal  end  of  the  fifth 
metatarsal, bone.  Direetion-^yertical  in  the  leg,  obliquely  for- 
wards and  outwards  on  the  fi)ot.  Structure — ^fleshy  in  the  upper 
portion,  tendinous  in  the  lower.  Relations — ^the  posterior  border 
corresponds  with  the  fibula,  inter-osseous  ligament,  and  peroneus 
brevis ;  the  outer  sur&ce  is  covered  by  the  fiusda  of  the  leg ; 
the  inner  is  confounded  with  the  extensor  digitorum  communis. 
It  passes,  in  conjunction  with  the  common  extensor,  under  the 
annular  ligament,  and  is  inyested  by  the  same  synovial  mem- 
brane ;  on  the  foot  it  is  placed  on  the  extensor  digitorum  brevis 
and  last  metatarsal  bone. 

551.  m.  Extensor  brevis  digitorum^  6,  is  situated  on  the 
dorsum  of  the  foot.  Form — Abroad  and  thin ;  narrow  and  un- 
divided at  its  origin ;  it  separates  into  four  parts  in  front.  It 
arises  from  the  dorsal  surface  of  the  calcaneum,  and  from  the 
ligament  connecting  that  bone  with  the  astragalus,  and  ter- 
minates in  four  tendons,  the  first  or  most  internal  of  which  is 
inserted  into  the  tarsal  end  of  the  first  phalanx  of  the  great  toe  ; 
the  other  three  become  severally  united  to  the  outer  border  of 
•  the  extensor  tendons,  proceeding  to  the  three  next  toes.  Struc- 
tured-fleshy and  tendinous.  Relations  —  it  is  covered  by  the 
tendons  of  the  long  extensor  and  peroneus  tertius,  and  rests  on 
the  tarsus,  metatarsus,  and  the  dorsal  inter-osseous  muscles. 

Actions.  —  A  very  slight  effort  of  the  extensor  communis  and  ex- 
tensor propriuB  pollkis  extends  the  digital  phalanges^  and  if  their 
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action  be  oontiBued^  they  will  be  made  to  bend  the  feot  upon  the  leg. 
This  they  are  enabled  to  do  by  the  manner  in  which  th^  line  of  di- 
rection is  altered  by  the  annular  ligament  of  the  anlde-jomt^  as  it 
giyes  them  all  the  mechanical  advantage  of  a  pulley.  The  tibialis 
anticus  and  the  peroneus  tertius  are  the  direct  flexors  of  the  foot  on 
the  leg,  and  if  either  act  separatelyj  it  will  give  a  slight  inclination 
towards  the  corresponding  side.  In  the  erect  positiouj  these  muscles 
take  their  fixed  point  beloWj  and,  by  drawing  on  the  bones  of  the  1^ 
keep  them  perpendicular  on  the  foot.  The  extensor  brevb  is  obyiously 
but  an  accessory  to  the  long  extensor;  but,  from  the  obliquity  of  its 
direction,  it  is  fitted  not  only  to  extend  the  toes,  but  also  to  diaw 
them  somewhat  outwards. 

652.  m.  Peroneus  longusy  fig.  114,  7,  (peroneo-sub-tarseus,) 
is  situated  at  the  outer  side  of  the  leg,  and  under  the  foot. 
Form — very  long  and  narrow,  reflected  on  itself  inferiorly.  It 
arises  from  the  upper  third  of  the  external  surfiice  of  the  fibula 
—  firom  a  small  part  of  the  external  tuberosity  of  the  tibia, 
and  fix)m  the  fascia  of  the  1^ ;  also  from  aponeuroses  interposed 
between  it  and  the  contiguous  muscles,  viz.  the  extensor  com- 
munis digitorum  on  one  side,  and  the  soleus  and  flexor  longns 
pollicis  on  the  other.  Proceeding  from  these  attachments,  it 
descends  and  becomes  tendinous ;  the  tendon  passes,  with  that 
of  the  peroneus  brevis,  in  a  groove  on  the  posterior  sur&ce  of 
the  external  malleolus,  where  they  are  covered  by  a  fibrous 
lamella  extended  from  the  end  of  the  fibula  to  the  calcaneum, 
and  invested  by  a  common  synovial  membrane.  The  tendons 
then  separate ;  that  of  the  peroneus  longus  proceeds  in  another 
groove  on  the  external  surface  of  the  calcaneum,  to  which  it 
is  connected  by  a  separate  fibrous  band.  It  then  enters  a  groove 
on  the  cuboid  bone,  where  it  changes  its  direction,  and  in- 
clines forwards  and  inwards  beneath  the  foot,  to  be  inserted  into 
the  tarsal  end  of  the  first  metatarsal  bone.  Structure-— tendi- 
nous at  the  lower,  aponeurotic  at  the  upper  extremity,  fleshy  in 
the  middle.  Relations — in  the  1^  it  corresponds,  by  the  outer 
surface,  with  the  fascia  of  the  leg ;  by  the  inner  surface,  with 
the  fibula,  extensor  digitorum  communis,  and  peroneus  brevis  ; 
by  the  posterior  surface,  with  the  soleus  superiorly,  and  flexor 
longus  pollicis  inferiorly.     When  passing  across  the  foot,  the 
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tendon  runs  close  to  the  bones,  and  therefore  above  all  the 
plantar  muscles. 

553.  m.  Peroneus  brevis,  fig.  114,  8,  is  situated  at  the 
external  side  and  lower  part  of  the  leg,  and  at  the  outer  part 
of  the  dorsum  of  the  foot.  Form — similar  to  that  of  the 
preceding  muscle,  but  not  so  long.  It  arises  from  the  exter- 
nal surface  of  the  fibula  for  about  the  lower  half  of  its  extent, 
and  from  the  inter-muscular  septa  which  dip  in  between  it  and 
the  contiguous  muscles.  The  tendon  passes  behind  the  ex- 
ternal malleolus  in  the  same  groove  and  sheath,  is  invested  by 
the  same  synovial  membrane  with  the  preceding  muscle,  and  is 
inserted  into  the  base  of  the  last  metatarsal  bone,  after  having 
traversed  a  separate  groove  in  the  calcaneum,  situated  above 
that  for  the  tendon  of  the  peroneus  longus.  Structure — ten- 
dinous at  the  lower  extremity,  fleshy  superiorly :  relations— 
by  the  outer  surface,  with  the  peroneus  longus  and  the  fascia  of 
the  leg;  by  the  inner  surface,  with  the  fibula,  the  extensor 
digitorum  longus,  the  peroneus  tertius,  and  flexor  longus  poUicis 
muscles. 

Actions, — The  peroneus  longus  and  brevis,  by  the  change  of  their 
directioijj  after  turning  behind  the  external  ankle^  are  enabled  to  draw 
the  foot  back^  and  so  extend  it  on  the  leg.  The  peroneus  tertius  is^ 
on  the  contrary,  a  flexor  of  the  foot ;  it  lies  before  the  fibula,  and  com- 
bines with  the  extensor  communis.  The  peroneus  longus  is  enabled 
to  evert  the  sole  of  the  foot,  by  means  of  the  mechanical  advantage 
which  it  derives  from  turning  round  its  external  margin.  This,  how- 
ever, is  not  readily  perceptible  in  the  natural  conditionof  the  limb; 
but,  if  the  fibula  be  fractured,  and  the  check  afforded  by  the  external 
ankle  be  in  consequence  diminished,  it  will  take  place  to  a  condderable 
extent.  When  the  peronei  take  their  fixed  point  below,  they  act  on 
the  bones  of  the  leg,  and  assist  in  maintaining  them  erect  on  the  foot. 
This  power  is  chiefly  called  into  action  when  we  stand  on  one  leg. 
The  weight  of  the  body  must  then  tend  to  ineline  the  leg  inwards  ; 
but  the  peroneus  longus,  acting  firom  its  fixed  point  in  the  sole  of  the 
foot,  with  the  additional  power  given  it  by  the  pulley  roimd  which  it 
turns,  draws  on  the  external  side  of  the  bones  of  the  leg,  and  prevents 
them  firom  obeying  the  influence  which  otherwise  would  incline  them 
inwards. 
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FOSTSRIOR   T1BIOPIB0LAR  ABGIOM   (Sf  p£rFICIAL> 

554.  On  the  posterior  part  of  tlie  leg  there  are  ivfb  sets  6f 
muscles,  one  superficial,  the  other  deep-seated.  The  former 
consists  of  the  gastrocnemius,  the  solens,  and  plantaris ;  the 
latter  of  the  popliteus,  tibialis  posticus,  flexor  communis  digiti>- 
rum,  and  flexor  longus  poUicis. 

DtMecfiofi.— -The  gastroenemios  may  be  exposed  without  any  diffi- 
culty^ by  dissecting  off  the  fascia^  conunencing  where  it  is  continuoiffl 
vnth  that  corering  the  popliteal  space ;  after  whieh^  th^  internal  Bead 
of  the  gastrocnemiuB  may  be  raised^  and  its  border  reflected  outwards. 
By  this  expedient  the  thin  tendon  of  the  i^antaris  will  oome  info  Yi6«(y 
and  afford  a  guide  to  its  muscular  belly^  which  nay  othcrwiM  hb 
raised  with  the  external  head  of  the  gastroenemua,  mtk  which  It  is 
closely  in  contact  The  soleus  may  in  the  next  place  be  detached^ 
taking^ the  inner  suz&ce  of  the  i&ado  Achillia  m  a  guide;  pneviooidy 
to  which^  attention  should  be  directed  to  the  struc^ivne  of  that  pott  of 
its  upper  b<»der^  between  its  tibial  and  fibular  o^o^^,  whidi  la  ar- 
ranged for  the  tranamission  of  the  posterior  tibial  vesseh. 

555.  m.  Gastrocnemius^  or  gemellusy  fig.  ^ki\  1I& 
115,  4,  (bi-femoro-calcaneus,)  is  situated 
at  the  posterior  aspect  of  the  leg,  fom^ 
ing  the  greater  part  of  what  is  named  the 
calf  iywnrffgf  a  belly ;  4Bfjgpr>  ^  !%)• 
Form— -very  thick  and  convex  behind, 
plane  in  front,  divided  longitudinally  at 
the  upper  extremity  into  two  portions  or 
heads,  of  which  the  inner  is  thicker  and 
l<mger  than  the  oth».  From  their  re- 
lative situations,  they  are  named  the 
outer  and  inner  heads  of  the  musde; 
they  leave  an  angular  intwal  betweoi 
them,  which  forms  the  lower  part  of  the 
popliteal  space.  Eadi  head  of  the  mus- 
de arises  from  the  upptt  and  back  part 
of  the  corresponding  condyle  of  the  fe- 
mur; their  fleshy  fibres  descend  oonveig- 
iog,  and  both  become  gradually  united, 
so  as  to  form  a  thick  muscular  mass. 
Below  the  middle  of  the  leg,  the  muscular 
structure  aids  in  a  broad  strcM^  tendon 
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{tendon  Acki^iy  ^IMl  i»  inmj^d  into  tbelofver  part  <st  the 
post^poc  extremity  of  tbe  os  calcis.  Direction — verticiil :  atruc- 
jbure-r-tpn^nous  at  the  lower  extremity,  aponeurotic  and  fleshy 
a.t  the  upper^  fleshy  in  the  middle  :  relations  —  the  posterior  sur- 
&ce  is  covered  by  the  fascia  of  the  leg,  the  anterior  rests  on  the 
popliteus,  plantaris,  and  soleus  mnscles,  and  popliteal  vessels  ; 
where  its  hea4s  pass  over  the  condyles,  they  are  guarded  by 
^^ynovial  membranes. 
.  fi56»  m.  Soleusy  6,  (tibio-^peroneo^-ealcaneus,)  is  situated  at 
ihe  posterior  part  of  the  leg,  of  which,  in  conjunction  with  the 
preoediikg  muscle,  it  forms  the  calf.  Form— nearly  oval,  being 
muoh  thicJcer  and  broader  in  the  middle  than  at  the  extremities. 
Like  the  preceding  muscle,  it  presents  superiorly  two  attach- 
ments, though  by  no  means  so  distinctly  separated.  Of  these, 
the  extremal  oitie,  longer  and  larger,  arises  from  the  posterior 
p^  of  the  head  of  the  fibula,  and  from  the  sur&ce  beneath 
ih  for  about  a  third  of  its  extent ;  the  inner  portion  arises  from 
the  middle  third  of  the  tibia,  commencing  below  the  oblique 
line  which  gives  insertion  to  the  popliteus ;  finally,  in  the  space 
intermediate  between  the  bones>.  the  muscular  fibres  are  attached 
to  a  tendinous  baiid  ext^ded  from  one  to  the  other,  over  the 
posterior  tibial  vessels,  which  it  secures  from  pressure  or  injury. 
The  fleshy  fibresi  descend  lower  than  those  of  the  gastrocnemius, 
and  end  in  a  flat  tendon,  ^hich  soon  becomes  blended  with  the 
tendo  A  chillis.  Directton-^^  the  muscular  fibres  converge  to  a 
species  of  aponeurotic  raph^,  which  exists  along  the  middle  <^ 
the  muscle:  structure-'-^ aponeurotic  and  fleshy  at  its  («igin, 
fleshy  in  the  middle,  tendinous  inferiorly:  relations -^belund 
with  the  gastrocnemius  and  plantaris  muscles;  in  front,  with 
the  tibia  and  fibula,  the  peroneus  longus,  the  flexor  longus 
poUicis,  tibialis  posticus,  and  flexor  longus  digitorum  muscles, 
and  the  posterior  tibial  vessels.  The  soleus  and  gastrocnemius, 
having  but  one  common  attachment  inferiorly  (tendo  Achillis), 
and  being  fixed  by  three  heads  superiorly,  form  in  reality  one 
muscle,  which  is  named  by  Meckel  and  others,  triceps  surse. 

The  tendo  Achillis^  6,  formed  by  the  junction  of  the  tendin- 
ous structures  in  which  the  two  preceding  muscles  terminate 
inferiorly,  is  situated  at  the  posterior  and  inferior  part  of  the  leg ; 
and  is  by  far  the  thickest  and  strongest  tendon  in  the  body. 
Form — elongated,  narrower  in  the  middle  than  at  the  extremi- 
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ties,  of  irhich  the  superior  is  mucli  broader  than  the  inferior ; 
where  it  passes  over  the  posterior  surface  of  the  calcaneum^  it  is 
separated  &om  the  bone  by  a  synovial  membrane.  It  is  covered 
behind  by  the  skin  and  fiiscis  of  the  leg ;  its  anterior  surface  is 
separated  by  a  considerable  quantity  of  cellular  tissue  from  the 
deep-seated  muscles. 

557.  m,  Plantaris^  7$  is  situated  immediately  behind  tlie 
knee-joint  and  leg,  between  the  gastrocnemius  and  soleus ;  it 
consists  of  a  very  long  thin  tendon,  and  a  small  pyriform  mus- 
cular part,  about  two  inches  in  length.  It  arises  from  the  femur 
just  above  the  external  condyle,  and  from  the  posterior  ligament 
of  the  knee-joint,  where  it  is  covered  by  the  corresponding  head 
of  the  gastrocnemius,  and  soon  ends  in  a  delicate  tendon,  which 
inclines  inwards  between  the  two  large  muscles  of  the  calf  of  the 
leg,  and  running  along  the  inner  border  of  the  tendo  Achillis  is 
inserted  conjointly  with  it  into  the  posterior  surface  of  the  cal- 
caneum.  Its  direction,  structure,  and  relations  are  here  suffici- 
ently indicated. 

Actions. — The  power  of  these  muscles,  as  they  are  exerted  suc- 
cessively in  standing,  walking,  running,  &c.  is  very  considerable. 

In  walking,  the  gastrocnemius  and  soleus  take  their  fixed  point 
above,  and  by  drawing  on  the  os  calcis  lift  it  from  the  ground,  so 
that  the  foot  is  made  to  represent  an  inclined  plane.  By  this  action 
an  impulse  is  communicated  to  the  body,  and  a  direct  tendency  is 
given  to  progression.  When  the  body  is  thus  supported  on  the  ele« 
vated  foot,  the  opposite  limb  can  be  carried  forward  to  its  destina* 
tion  unimpeded  by  the  inequalities  of  the  surface  over  which  it  has  to 
pass. 

In  standing,  the  soleus  takes  its  fixed  point  at  the  os  calcis,  and, 
by  drawing  on  the  bones  of  the  leg,  retains  them  perpendicularly  on 
the  foot,  thus  preventing  them  from  obeying  the  influence  of  the 
weight  of  the  body,  which  constantly  tends  to  bend  them  forwards. 
If  this  effort  be  carried  as  far  as  it  will  admit  of,  the  gastrocnemius 
and  popliteus  will  bend  the  femur  on  the  tibia,  and  if  at  the  same 
time  the  semi-tendinosus,  semi-membranosus,  and  biceps,  be  made  to 
act  on  the  ischium,  so  as  to  draw  it  downwards  and  backwards,  the 
commencement  of  that  series  of  muscular  actions  is  made  by  which 
the  body  is  retroverted,  and  carried  towards  the  ground,  as  we  see 
when  a  tumbler  or  mountebank  makes  an  inverted  arch  of  his  body, 
the  head  and  heels  being  brought  to  the  same  plane. 
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POSTERIOR    TIBIO-FIBULAR  REGION    (DEEP-SEATED). 

558.  The  muscles  here  placed  are  in  close  contact  with  the 
bones ;  they  are  the  popliteus,  flexor  longus  digitorum,  flexor 
longus  poUicis,  and  tibialis  posticus. 

Dissection,  To  expose  the  deep  fascia, — Detach  the  two  heads 
of  the  gastrocnemius  from  the  condyles,  also  the  plantaris :  then 
separate  the  soleus  from  the  tibia  and  fibula,  proceeding  from  below 
upwards.  When  this  is  done,  turn  these  muscles  down  towards  the 
foot,  and  you  will  find  behind  and  just  beneath  the  knee-joint  the 
popliteus  muscle ;  and  you  will  observe,  that  this  as  well  as  the  long 
muscles,  which  lie  lower  down,  and  the  posterior  tibial  vessels,  are 
bound  down  by  a  thin  fascia  (the  deep-seated  fascia  of  the  leg). 
This  membrane  extends  down  from  the  tendon  of  the  semi-mem- 
branosus  muscle,  becoming  connected  on  each  side  with  the  borders  of 
the  boiies,  and  towards  the  ankles  with  the  sheaths  of  the  tendons ; 
and  if  traced  along  the  interval  between  the  inner  ankle  and  the  heel, 
it  will  be  found  to  cover  the  vessels,  and  to  terminate  at  the  internal 
annular  ligameM. 

to  expose  the  deep'Seated  muscles. — Pinch  up  the  fascia  with  your 
forceps,  and  detach  it  from  the  tendons  of  the  muscles  behind  the 
ankles  : — taking  these  as  a  guide,  proceed  upwards  to  the  popliteus. 
In  this  way  the  deep-seated  set  of  muscles  become  exposed,  (viz.  the 
flexor  communis,  placed  along  the  tibia,  the  flexor  pollicis  on  the 
fibula,  and  the  tibialis  posticus  between  both,  and  partly  concealed  by 
them,)  and  also  the  vessels  which  rest  upon  them. 

559.  m,  Popliteus y  fig.  116,  4,  is  situated  immediately  be- 
hind and  beneath  the  knee-joint,  extending  from  the  outer  sur- 
face of  the  external  condyle  of  the  femur  downwards  and  in- 
wards to  the  tibia.  It  is  flat  and  somewhat  triangular  in  its 
form,  for  it  gradually  widens  as  it  descends.  It  arises  by  a  flat, 
thick  tendon,  about  an  inch  in  length,  from  a  depression  on  the 
outer  side  of  the  external  condyle,  beneath  the  attachment  of 
the  corresponding  lateral  ligament  of  the  knee-joint,  and  is  in- 
serted into  all  that  triangular  surface  of  the  tibia  which  is  above 
the  posterior  oblique  line.  Direction  —  obliquely  downwards 
and  inwards :  structure — tendinous  at  its  attachment  to  the 
femur,  aponeurotic  and  fleshy  in  the  rest  of  jits  extent :  rela7 
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tinna— '^MJiiirf,  irtth  an  expumiioii  coiitiiitied 
over  it  firoiii  the  seimHiieiiihnnioBiis  muscle, 
•bo  ivttk  the  popliteal  vessels  and  tke  plaii- 
taris  «nd  gastwtuemia#  mnacles ;  in  ftont 
■with  4lie  knee-jmit,  ike  tibia,-  and  tibialis 
poatious  moscle.  The  tendon  by  which  it 
is  connected  to  the  femur  adheres  by  its 
anterior  sifffiice  to  the  external  semi-lunar 
cartili^,  (whteh  sometimes  is  groored  for 
it,)  and  is  invested  by  the  synovial  mem- 
bmne  of  the  knee-joint  c  its  postmor  sur- 
&ce  is  crossed  by  the  external  lateral  liga- 
ment of  the  knee-joint  and  by  the  biceps 
flexof  muscle. 

iidiuMM.— The  popliteus  assists  in  flexing  the 
leg  on  the  thighj  and  vice  versa;  but  when 
the  leg  is  flexed,  it  drawB  the  inner  border  of 
the  tibia  backwards^  turning  it  in  such  a  way 
that  the  toe  is  inclined  towards  the  fi)ot  of  the 
opposite  side. 


560.  m.  Flexor  longus  digUorum  pedis^  %,  116,  i^^-:(floxfir 
perfoians,)  is  situated  deeply  at  the  posteri^.  p^  of  Ate  hegi^ 
from  whidi  it  is  prolonged  forwards  into  the  sole  of  ti^ec  .fopfc. 
It  extends  firom  the  upper  part  of  the  tibia  to  the  pk^l^^^ffk-  «f 
the  toes.  The  muscle  at  its  commencement  is  thin  #|^  p^^nted^ 
but  gradually  increases,  and  then  diminishes  i^ain  aa  its  .fibers 
end  in  a  tendon.  Finally,  the  tendon  becomes  divided  inl^ 
four  slips  previously  to  its  insertion.  It  arises  60m  t^  fs^ 
tenor  sur&ce  of  the  tibia,  below  the  oblique  line  which  gives 
attachment  to  the  popliteus  and  soleus,  and  continues  its  a|^ 
tachment  to  within  three  inches  dT  the  inner  ankle ;  some  fibres 
also  arise  firom  an  aponeurosis  which  connects  it  with  the  tibMia 
posticus  and  flexor  longus  pollids.  The  fleshy  fibres  paal  sUh 
Uquely  backwards  into  a  tendon  situated  at  the  posterior  ai^fvit 
of  the  muade.  The  tendon  passes  behind  the  intemal  maUaef 
lus,  along  a  groove  common  to  it  and  the  tibialis  posticus  (tki 
latter  being  next  to  the  bone) ;  thence  it  is  directed  frf?rftalSlt 
the  arch  of  the  ps  calds,  obliquely  forwards  and  outnarikb.iato 
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the  sole  of  the  foot,  wheie  it  dossefl  the  teftdon  of  the  flexor 
longas  pollieis,  with  which  it  is  connected  by  a  UaafiveiEe  ten- 
dinous slip.  The  tendon,  fig.  118,  3^  then  divides  isto  four 
processes,  corresponding  with  Uie  four  sinaUer  toes^  ^d  as  tfaey 
run  along  their  under  sur&oe,  they  «ie  bewad  down  to  the 
phalanges  by  fibrous  sheaths ;  opposite  the  aiecond  phalanx,  each 
tendon  passes  through  a  fissure  in  the  tendon  of  the  flexw 
brevis,  5,  (whence  the  term  perforaas  is  applied  to  tbe  one, 
perforatus  to  the  other),  and,  finally,  they  axe  inserted  into  the 
bones  of  the  third  phalanges. 

Previously  to  its  division,  the  tendon  of  the  flexor  longus 
gives  insertion  to  an  accessory  muscular  structure  (flexor  acces- 
sorius),  which  connects  it  with  the  calcaneum,  and  materially 
modifies  the  direction  of  its  action  on  the  toes.  Close  to  the 
point  of  division  the  tendons  give  origin  to  four  small  muscles 
(lumbricales)  which  may  also  be  considered  as  accessories  to  the 
flexor  longus. 

Though  in  the  dried  bone  only  one  impression  is  marked  for 
the  tendons  of  the  tibialis  posticus  and  flexor  longus,  behind 
the  malleolus,  the  fibrous  sheath  which  retains  them  in  their 
situation  is  divided  into  two  parts  by  a  septum,  or  partition,  so 
that  each  runs  in  a  separate  groove  lined  by  a  distinct  synovial 
membrane.  The  direction  is  vertical  in  the  leg,  horizontal  in 
the  foot :  structure — fleshy  and  tendinous  :  relations — in  the 
leg  it  is  bound  down  by  the  deep  fiiscia,  and  covered  by  the 
posterior  tibial  vessels,  which  separate  it  from  the  soleus ;  its 
anterior  surfiice  rests  against  the  tibia,  and  overlaps  the  tibialis 
posticus  muscle ;  in  the  foot  its  tendon  lies  between  those  of 
the  flexor  longus  pollieis,  which  is  above  it,  and  the  flexor  brevis 
digitorum,  which  lies  beneath  it. 

561.  m,  Fkxor  longus  pollieis  pedis,  fig.  116,  6,  is  situated 
dose  to  the  fibula,  along  the  external  side  of  the  leg,  and  at  the 
under  and  inner  part  of  the  foot.  It  arises  firom  the  posterior 
sur&ce  of  the  fibula  (its  inferior  two-thirds),  also  slightly  from 
the  inter-osseous  ligament,  and  from  the  intermuscular  septa 
Interposed  between  it  and  the  peronei  externally,  and  the  flexor 
longus  digitorum  and  tibialis  posticus  internally.  The  fleshy 
fibres,  continuing  to  arise  nearly  as  &r  as  the  external  ankle, 
pass  obliquely  backwards  into  a  tendon  placed  on  their  posterior 
surface  ;  the  tendon  traverses  a  groove  on  the  tibia,  external  to 
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that  which  transmits  the  tibialis  posticus  and  flexor  ^digitarum, 
then  passes  through. another  in  the  posterior  border  of  the  astra- 
galus, in  which  it  is  retained  by  a  fibrous  band  and  a  svnovial 
membrane.  It  then  runs  in  a  groove  beneath  the  tub^cle  «t 
the  inner  edge  of  the  os  oalcis,  and  so  reaches. the  sole  of  th& 
foot,  where,  after  being  connected  to  the  common  flexor  by  i^ 
tendinous  slip,  it  turns  forwards  beneath  the  metatarsal  bone  of 
the  great  toe,  fig.  118,  1,  and  between  the  two  heads  of  tbe 
flexor  brevis  pollicis,  and,  after  running  through  a  fibrous  sheath 
which  binds  it  to  the  first  phalanx  of  the  great  toe,  is  inserted 
into  the  base  of  the  second.  Structure — ^fleshy  in  the  greater 
part  of  its  extent,  tendinous  inferiorly :  relations — ^in  the  leg  it 
is  bound  down  by  the  deep  fascia  which  separates  it  firom  the 
soleus  ;  its  anterior  sur&ce  rests  on  the  fibula,  and  overlaps  the 
tibialis  posticus  muscle  and  the  peroneal  artery :  its  relations  in 
the  sole  of  the  foot  have  already  been  sufficiently  indicated. 

562.  m.  Tibialis  posticus^  fig.  116,  7,  (tibio-sub-tarseus,) 
lies  deeply  behind  the  bones  of  the  leg  and  the  inter-osseous 
ligament,  and  between  the  two  preceding  muscles,  but  com- 
mences about  three  inches  higher  up.  Its  superior  extremity 
is  divided  into  two  short  processes,  or  heads,  by  an  angular 
interval  for  the  transmission  of  the  anterior  tibial  artery  and  vein. 
It  arises  from  the  posterior  surface  of  the  tibia,  beginning  along 
the  oblique  line  of  insertion  of  the  popliteus,  its  fibres  continu- 
ing to  be  attached  to  the  bone  for  some  way  down,  also  firom  the 
posterior  and  inner  surface  of  the  fibula  and  firom  the  inter- 
osseous ligament  for  two-thirds  of  its  length ;  some  fibres  arise 
also  from  the  inter-muscular  septa,  between  it  and  the  flexor 
muscles.  The  muscular  fibres  end  in  a  flat  strong  tendon, 
which  winds  round  the  internal  malleolus  close  to  the  bone, 
and  in  a  sheath  appropriated  to  itself,  whence  it  is  directed  for- 
wards, beneath  the  tarsus,  to  be  inserted  into  the  tuberosity  on 
the  plantar  surface  of  the  scaphoid  bone,  several  fibres  being  also 
prolonged  to  the  first  cuneiform  bone,  and  some  obliquely  into 
the  sole  of  the  foot,  as  far  as  the  second  and  third  metatarsal 
bones.  Direction — vertical  in  the  leg,  horizontal  in  the  foot : 
structure — ^fleshy  along  its  points  of  attachment  to  the  tibia  and 
inter-osseous  ligament,  aponeurotic  for  the  most  part  where  it 
arises  firom  the  fibula,  the  aponeurosis  being  usually  continued 
down  for  some  way  upon  its  posterior  surfiice  ;  its  lower  part  is 
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altogetlier  tendinous :  relations — in  the  leg  it  is  overlapped  and 
concealed  in  the  greater  part  of  its  extent  by  the  two  flexx)r  mus- 
cles, but  superiorly  the  part  which  is  left  uncovered  by  them 
arupports  the  posterior  tibial  vessels ;  its  anterior  surface  rests^ 
against  the  inter-osseous  ligament  arid  the  tibia  and  fibula,  from 
which  it  arises ;  its  tendon  runs  close  to  the  inner  anfele  and. 
tabsal  bones,  and  where  it  slides  under  the  astragalus  is  thickened 
by  a  cartilaginous  or  bony  deposit  within  its  fibres,  analogous, 
in  form  and  use,  to  the  sesamoid  bones  in  other  situations. 

Actions, — Like  their  antagonists  on  the  fore  part  of  the  leg,  the  two 
flexor  muscles  act^  in  the  first  instance,  on  the  phalanges  of  the  toes, 
which  they  curve  or  bend,  and  then,  by  continuing  their  effort,  they 
act  on  the  foot.  The  latter  effect  they  are  enabled  to  produce  by 
means  of  the  mechanical  advantage  afforded  to  them  by  the  pulley-like 
surface  on  which  they  slide  as  they  pass  from  the  leg  into  the  sole  of 
the  foot.  By  this^provision  the  flexor  muscles  conspire  with  the  soleus 
and  gemellus  in  extending  the  foot  on  the  leg,  for  instance  in  the  effort 
to  stand  on  tip-toe. 

The  direct  agent  in  extending  the  foot  upon  the  leg  is  the  tibialis 
posticus ;  but  from  its  position  it  is  also  enabled  to  incline  the  foot  in- 
wards, thus  antagonising  the  peroneus  tertius,  which  tends  to  turn  it 
outwards.  It  may  also,  by  elevating  the  inner  border  of  the  foot, 
turn  the  sole  inwards ;  which  action  is  directly  opposed  to  that  of  the 
peroneus  longus,  which  tends  to  incline  it  outwards. 

It  may  be  observed,  that  the  toes  would,  in  all  cases,  be  drawn  in- 
wards whilst  they  are  being  flexed  by  the  flexor  communis,  in  conse- 
quence of  the  oblique  direction  of  its  tendon,  but  for  the  influence 
exerted  upon  it  by  the  accessory  muscle,  which  is  connected  with  it 
in  the 'sole  of  the  foot.  The  direction  of  the  latter  being  from  behind 
forwards,  it  is  well  fitted  by  its  contraction  to  modify  the  action  of  the 
long  flexor  on  the  toes,  and  to  draw  them  towards  the  heel,  where  its 
fixed  point  of  attachment  is  situated. 

The  action  of  these  muscles  may  be  reversed ;  for  they  may  take 
their  fixed  points  below  at  the  foot,  and  from  thence  draw  on  the  bones 
of  the  leg,  so  as  to  keep  them  in  the  erect  position  and  prevent  their 
inclining  forwards. 

Muscles  of  the  Foot. 

568.  The  only  muscle  on  the  dorsum  of  the  foot  is  the  ex- 
tensor brevis  digitorum,  which  has  been  already  described  (sect. 
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551),  together  with  tht  cxtoMor  kngiis^  as  thejr  eonit>H«  is 
their  actions ;  the  present  section  ihevefbre  indiKks  onlj-  tke 
muscks  in  the  sole  of  the  fboU  These  nuy  be  eon^lered  as 
divisible  into  three  regions,  coirespoiidiiig  ¥Ub  the  tiio  liotdets 
and  the  intermediate  space;  the  internal  set  consisting  of  the 
muscles  of  the  great  toe,  the  external  those  of  the  little  toe, 
those  in  the  middle  being  common  to  all.  ^ut  in  order  to 
fiu;ilitate  the  examination  of  the  parts  contained  in  the  sole  of 
the  foot,  it  is  found  more  convenient  to  divide  them  into  layers, 
lying  one  beneath  the  other;  more  particularly  as, like  the  mus- 
cles on  the  back  part  of  the  leg,  they  are  found  to  be  separated 
into  a  superficial  and  deep  set  by  a  layer  of  fascia  interposed  be- 
tween them  and  binding  down  the  latter. 

Disiection.  To  expose  the  plantar  fascia, — The  subject^  or  the 
limb^  if  it  be  detached^  being  placed  in  the  prone  positioi;!^  lay  the  dor- 
sum of  the  foot  on  a  high  block>  so  as  to  bring  the  sole  fully  into 
view ;  secure  it  in  that  position.  Make  an  incision  &om  behind  iox- 
wards  in  the  middle  of  the  sole,  beginning  over  the  heeL  Cut  down, 
throu^  the  thick  skin  and  the  cushion  of  granular  fat  at  the  heel,  until 
you  see  the  white  fibres  of  the  fiiscia :  then  taking  these  as  a  guide> 
and  everting  the  maigins  of  the  incision,  lateraUse  your  knife  and  dis- 
sect the  skin  off  the  fascia  from  behind  forwards.  You  will  observe  its 
middle  part  to  spread  out  beneath  the  metatarsus,  and  to  ^ve  off  five 
processes,  which  run  along  to  the  extremities  of  the  metatarsal  bones  : 
the  external  portion,  which  binds  down  the  muscles  of  the  Httle  toe, 
is  thick  and  firm ;  but  the  internal  one,  which  corresponds  with  the 
muscles  of  the  great  toe,  is  a  thin  membrane  which  appears  to  be  pro- 
longed from  the  fascia  on  the  dorsum  of  the  foot,  and  not  to  be  properly 
an  offset  of  the  true  plantar  fascia  (see  its  description,  sect.  590). 

To  expose  the  first  layer  ofmtiscles,  fig.  117. — These  are  three,  viz. 
the  abductor  pollicis  at  the  inner  side,  the  abductor  of  the  little  toe  at 
the  outer,  and  the  short  flexor  of  the  toes  in  the  middle.  The  ab- 
ductor pollicis  is  readily  brought  into  view  by  raising  the  thin  fascia 
which  covers  it,  and  dissecting  it  off,  beginning  over  its  tendon  and 
thence  proceeding  backwards.  The  abductor  of  the  little  toe  is  exposed 
by  raising  the  outer  division  of  the  plantar  fascia  from  its  attachment 
to  the  fifth  metatarsal  bone  and  reflecting  it  backwards.  Now  observe 
that  the  broad  part  of  the  fascia  appears  as  if  tucked  in  at  its  sides  by 
processes  or  septa,  which  separate  the  middle  from  the  lateral  groups 
of  muscles.     Insert  the  knife  under  the  fascia,  raise  it  from  the  mus- 
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«lea  B<  (ilrtle,  andi  then  eantioudy  detaoh  it  from  them,  proweding  firoi 
before' ■bwkwardB.  When  ievsred  Smm  tlw  calc»nevu»,  you  may 
«ai*y  it  AiwardBj  still  leavin|f  it  attadied  by  its  digjtal  procesBea.  By 
iheB«  niaasa  you  bning  into  view  the  short  flexcr  muicle. 

'   564-^  m.  AH^ciorpoUicis,  RgAlt,  1,  Fig.  117. 

IS  placed  alon^  the  ianer  side  of  the  sole 
of  the  foot,  ^t  arises  from  the  inner 
border  of  the  protuberance  of  the  calca- 
neum,  from  the  internal  annular  ligament 
(sect.  588),  from  the  septum  between  it 
and  the  flexor  brevis  digitorum,  and  from 
the  superior  surface  of  the  plantar  tascia. 
The  fleshy  fibrea  end  in  a  tendon,  which, 
after  uniting  with  the  external  head  of 
the  flexor  brevis  pollicia,  is  inserted  into 
the  inner  border  of  the  base  of  the  first 
phalanx  of  the  great  toe.  Direction — 
parallel  with  the  inner  border  of  the  foot: 
structure — fleshy  and  tendinous:  rela- 
tions— iiiS  plantar  surface  is  covered  by 
the  skin  and  lascla,  the  superior  surface  is 
in  contact  with  the  tendinous  insertion  of 
the  tibialis  posticus,  with  the  flexor 
brevis  pollicis  with  which  it  is  identified,  and  with  the  internal 
plantar  vessels. 

565.  m.  Flexor  brevis  digitorum,  2,  (flexor  perforatus,)  is 
placed  in  the  middle  of  the  sole  of  the  foot,  in  intimate  contact 
with  the  plantar  fescia.  It  arises  from  the  plantar  surface  of 
the  calcaneum,  immediately  before  its  internal  or  greater  tubero- 
sity, from  the  plantar  tascia,  S,  and  the  intermuscular  sep|a  qo 
each  aide.  It  soon  terminates  in  four  thin  tendons  correspond- 
ing with  the  four  lesser  toes ;  and  opposite  the  extremity  of  the 
first  phalanx  each  tendon  divides  into  two  fiisdcull,  so  as  to 
l^ve  a  fissure  for  the  transmiBsion  of  the  tendon  of  the  flexca 
longus,  after  which  the  fibres  unite  agun  into  a  broad  lamella 
which  is  inserted  into  the  under  mir&cs  of  the  second  phalanx. 
DiiQction  — from  behind  forwards:  8tru(Aure — tendinous  aa.A 
fleshy  behind,  fleshy  in  the  middle,  tendinous  in  front:  rela- 
tipBS'-^the  lower  sur&ce  is  in  iatimate  cootaet  wUl;  ihe  planiar 
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&8cia,  the  upper  with  the  flexor  apc^s^oriu^y  with  the  tendons 
of  the  flexor  longus  digitoram»  the  lumbiicalest.and  the  pUntar 
vessels. 

566.  fii.  Abductor  digiti  minimi^  4,  is  placed  along  the  .exter- 
nal border  of  Ae  foot.  It  arises  from  the  external  border  and 
under  sur&ce  of  the  calcaneum,  immediately  before  its  external 
or  smaller  tubercle,  and  from  the  upper  surface  of  the  process  of 
the  plantar  fascia,  which  extends  from  that  tubercle  to  the  base 
of  the  fifth  metatarsal  bone.  The  fleshy  fibres  end  in  a  tendon, 
which,  after  sliding  along  a  smooth  impression  on  the  inferior 
sur&ce  of  the  head  of  the  fifth  metatarsal  bone,  is  inserted  into 
the  external  surface  of  the  base  of  the  first  phalanx  of  the  little 
toe.  Its  direction  and  structure  are  here  sufficiently  indicated. 
Relations — the  inferior  sur&ce  is  covered  by  the  plantar  iasda ; 
the  superior  is  in  contact  with  the  external  head  of  the  flexor 
accessorius,  the  ligamentum  longum  plantse,  and  the  flexor  brevis 
digiti  minimi. 

Dissection* — To  expose  the  second  layer  of  plantar  muBcles^  fig.  118. 
Separate  the  two  abductors  and  the  short  flexor  firom  the  caloaneum 
by  inserting  the  knife  under  the  border  of  each  successively,  and  cut- 
ting obliquely  backwards  close  to  the  bone.  Then  draw  them  for- 
wards, leaving  them  stiU  attached  by  their  insertions,  in  order  that 
you  may  restore  them  to  their  ori^al  positions,  and  inspect  their 
attachments  and  relations  again. 

When  these  muscles  are  removed,  a  thin  lamella  {deep  plantar 
fascia)  of  membrane  will  be  observed,  extending  across  from  one  side 
of  the  foot  to  the  other,  separating  the  first  from  the  second  layer  of 
muscles,  consisting  of  the  tendons  of  the  flexor  longus  pollicis,  those 
of  the  flexor  communis,  and  its  accessories,  viz.  the  flexor  accessorius 
and  Iwnbricales.  The  long  tendons  will  be  observed  to  cross  one 
another  at  an  acute  angle,  that  of  the  flexor  poUicis  inclining  invrards, 
and  placed  on  a  plane  superior  to  the  tendon  of  the  flexor  communis, 
whose  direction  is  obliquely  outwards,  as  if  towards  the  base  of  the 
fifth  metatarsal  bone. 

567.  m.  Flexor  accessorius  is  not  unfirequently  termed  massa 
carnea  ;  but  its  structure  does  not  at  all  warrant  such  an  appella- 
tion, as  one  of  its  origins  is  tendinous,  and  at  its  point  of  union 
with  the  flexor  longus  it  is  for  the  most  part  tendinous.  It  is 
divided  posteriorly  into  two  heads,  fig.  118,  8,  3,  of  which  the 
internal  or  larger  one  arises  firom  the  inner  or  concave  siirfiice 
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of  the  calcaneum  ;  the  eztemttl,  ^atand 
tendinous,  arises  from  the  plantar  suifece 
of  that  bone,  a  little  before  its  external 
tubercle.  These  origins  unite  at  an  acute 
ang7e,~  and  form  a.  flat  fleshy  mass,  which 
becomes  united  to  the  posterior  border, 
as  well  as  to  the  two  surfeces  of  the  ten- 
don of  the  fiexor  longus  at  its  point  of 
division.  It  may  be  observed,  that  the 
fibres  of  the  accessory  muscle,  where  tliey 
enclose  the  tendon  of  the  long  flexor, 
are  tendinous,  and  so  arranged  as  to  fbrm 
a  groove,  within 'which  it  is  lodged. 

668.  m.  Lumbricalesy  fig.  118,  4,  4, 
are  four  small  tapering  muscles,  in  form 
like  worms,  whence  their  name  is  de- 
rived ;  they  arise  from  the  tendons  of 
the  flexor  communis  digitoium  at  their 
point  of  dinsion  ;  from  which  they  pass  forwards  to  the  inner 
side  of  eadL  of  the  lemer  toes,  where  each  becomes  a  thin  ten- 
don, which  is  inserted  into  the  base  of  the  first  phalanx  at  its 
inner  border,  and  also  becomes  united  to  the  tendinous  expansions 
of  the  extensor  muscles  on  the  dorsal  surfiice  of  the  phalanges. 

Diueetion. — Cut  the  flexor  tendons  across,  detach  the  flexor  acces- 
soriuB  from  its  origin,  and  draw  them  forwards  or  over  the  sides  of  the 
foot.  When  these  muscles  are  removed,  the  third  layer  is  exposed, 
filling  up  the  deep  insular  part  of  the  sole  of  the  foot. 

569.  m.  Flexor  brevis pollicis,  fig.  1 19,  1,  is  single  and  point- 
ed behind,  but  divided  into  two  parts  or  heads  in  front.  It 
ariset  by  a  flat  tendinous  process,  which  extends  along  the 
greater  part  of  its  upper  surface,  fri>m  the  inner  border  of  the 
cuboid  bone,  slightly  frvm  the  contiguous  mai^n  of  the  external 
and  middle  cuneiform  bones,  and  from  the  tendinous  fibres  sent 
into  the  sole  of  the  foot  from  the  tendon  of  the  tibialis  posticus. 
These  origins  can  be  best  perceived  when  the  muscle  is  cut 
across  and  detached  carefully  from  before  backwards.  The 
fleshy  mass  presents  two  heads,  which  are  inserted,  one  into  the 
inner,  the  other  into  the  external  border  of  the  base  of  the  first 
phalanx  of  the  great  toe  ;  each  head  is  also  intimately  connected 
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with  one  idf  fli^  ^dsaso^id  boi}«6  ^eaeftffc 
ike  ciiiciikti<A9«  'M«rWf«r,'te{SGve  re&th- 
ng  hs  poiutB  of  iMMfiMi,  M  intimate 
umoft  is  i6rtftUii4ed  ^^tw^^n-  Ais  museie 
and  tlietfbdueior  ^iblftdi  «»  tb«otte«ide;  ' 
flid  flddtei^  «tathe  edi«r.  T%«  teodeii 
of  tlie  flexor  Ibngtis  Tntis  along  tlie  in^ 
tend  between  the  iieiidft  of  the  Aatt 
flexor. 

570.  m.  Adductor  pollich  pedu,  fig. 
119,  %  IB  sitiiated  obliquely  in  the  sole ' 
of  the  foot,  fonning  a  short,  thidi,  fleshy 
masB.  It  arises  from  the  cnboid  bone, 
from  the  tarsal  extremity  of  the  third 
and  fourth  metatarsal  bones,  also  from 
the  sheath  of  the  peroneus  longus  muscle, 
7,  and  is  inserted,  conjointly  with  the 
external  head  of  the  flexor  breTispolIieis, 

into  the  base  of  the  first  phalanx  of  the  gi^t  tiie. 

The  adductor  of  the  great  toe  and  its  short  flexof  tdk  fhils 
found  to  be  intimately  united  at  their  insettion,-  atid  if  ihey  be 
cut  across  about  an  inch  behind  the  fiirst  joint,  and  l!«flebted 
forwards,  two  small  sesamoid  bones  wiH  be  found  "Connected 
with  their  tendons,  just  as  the  patella  is  in  the  extensor  tendons 
of  the  knee-joint.  Like  the  latter  bone,  one  of  their  sur&ces  ts 
smooth,  and  enters  into  the  composition  of  the  articulation, 
being  lined  by  the  synovial  membrane,  and,  like  it,  they  are 
developed  in  the  substance  of  the  tendons,  to  increase  their 
power  of  action. 

571.  m.  Transversus  pedis,  fig.  119,  S,  is  a  narrow  flat  fi»- 
oienlus  of  fleshy  fibres,  stretched  beneath  the  digital  extremities 
of  the  metatarsal  bones,  being  interposed  between  them  and  the 
flexor  tendons.  Its  external  extremity  is  attached  usually  to 
the  lateral  ligament  connecting  the  fifth  metatarsal  bone  willi 
the  first  phalanx  of  the  little  toe ;  sometimes  it  commences  at 
the  fourth  ;  it  passes  from  without  inwards,  its  fibres  being  con- 
nected with  the  heads  of  the  fourth,  third,  and  second  meta- 
tarsal bones,  or  rather  with  the  ligaments  passing  from  them  to 
the  phalanges.  It  thus  reaches  the  ball  of  the  great  toe,  where 
it  beeomes  blended  with  the  fibres  of  the  adductor  poUfcis*. 


,,.,,-1    JMTEB'OSftPC-  ■■.-  ■♦*! 

572.  w.i-Pft*'«-*r«)^4^'«wit»«v%.  119,  4;'fig.  118^  7, 
is  placed  at  the  extemall  w<Jf!-.(iPA?-«elanof/'the  foot-;  it  arises 
tendinous  from  the  base  of  litje  fifth. is* WtswsflJ  hme,  pad  from 
the  sheatli  of  tie  pcroneua  lopgHe;.'^#*lly.fibMBienaiBate  in 
a  tendon,  whidCis  inserted  i[it(*tHfll>weaftdtratero(iliVotderof  the 
first  phiOaMx  of. .the  little  toe.  i  DMtctieBTt-hoitBmtaHy  ftuwardfl  : 
structure— fleAy  in  the  middle,  •t^dmouB'^.Uift.eittEnatieS  : 
rektions -^ — its  superior  fiuriase:is  jn  cORtott-with.tliftfifth'ineta- 
taraal  bop^i  flioinferior  is  covered  partly  by  the  abductor  digiti 
niiniirfj  pp^y  by  the  plantarfa^- . 

5'JS.  m,Inter'6ssei,  as  tlnir  n«ne  implies,  ue  pUeed  betveftQ 
tho  raetatorsftl  bones,  filling' up  .the  intervening  ap»ce8.  There 
are  seven  in  all.  On  the  dotsal  aspect  of  the  uietatants  foar  of 
those  muscles  are  perceptible,  but  still  they  dip  down  into  the 
sole  of  the  foot,  where  the  other  three  are  altogether  Mtuated-; 
hence,  it  is  that  in  the  latter  situation  their  appearance  and 
arrangement  are  somewhat  complex. 

57i.  The  dorsal  or  superior  inter-osaei  closely  resenible  one 
another  in  appearance  and<  mode  of  attachment.  Their  fibres 
arise  from  thft  contiguoiiB  suriaces  of  the  bones  between  wbich 
they  are.  placed,  ai^d ,  pasa  obliquely  forward  to  a  slight  tendon 
that  Tuns  aloQg  tfee .  centre  of  each,  so  that  they  form  a  double 
pennifonn  wuaele,  the  posterior  extremity  of  which  is  bifid, 
leaving  an  angplaj  interval  for  the  passage  of  the  perforating 
branches,  which  pass  from  the  plantar  to  the  dorsal  artcrie«. 
The  two  first  doBsal  iftter-ossei  belong  to  the  second  toe,  being 
insetted,  the  one  into  the  internal,  the  other  into  the  external 
side  of  ita  first  phalanx,  and  into  the  margins  of  the  extensor 
tendon  as  it  expands  upon  its  dorsal  surface.  The  third  ia  jn- 
Bcrted  into  the  external  side  of  the  first  phalanx  of  the  third  toe, 
and  the  fourth  terminates  in  like  manner  in  the  first  phajanx 
of  tie  corresponding  toe,  fig.  119)  5,  5- 

675.  The  plantar  or  inferior  inier-oaaei  axe  not,  strictly 
peaking,  situated  between  the  metatarsal  bonee ;  they  are 
placed  rather  beneath  the  third,  fourth,  and  fifth  metatarsal 
bones,  inclining  somewhat  towards  their  inner  border. 

The  first  plantar  inter-oBseous  muscle  arises  along  the  inner 
boirder  of  the  third  metatarsal  bone.  The  fleshy  fibres  end  in  a 
tendon,  which  is  inserted  into  the  base  of  the  first  phalanx  of 
the  third  toe,  becoming  blended  with  the  tendinous  expansion 
of  the  extensor  communis. 
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The  «econ<2'' idattarixil.er-0866oufi  muscle,  fig*  119,  6,  arises 
from  the  mner  side  of  Uie  fourth  maiatacsal.bone,  and  is  inserted 
into  the  inner  border  of  the  first  phalanx  of  the  corresponding 
toe  and  the  exteaaor  t^ndoBu 

The  third  plantar  inter<osseous  muscle,  fig.  119,  6^  sDises 
from  the  inner  mde  of  the  fifth  metatarsal  bone^  amd  is  inserted 
into  the  base  of  the  first  phalanx  of  the  little  toe  and  Ae  exh 
tensor  tendon^ 

Actions* — Seyend  anatomists  name  the  <fifferent  inter-osseous  mus- 
cles^ not  from  their  numerical  order,  first,  s^ond,  tMrd,  &c.  but  firom 
their  actions  and  uses.  Thus,  the  second,  third,  and  fourth  of  the 
dorsal  set  are  abductors  of  the  corresponding  toes,  inasmuch  as  they 
are  inserted  into  the  external  side  of  their  phalanges ;  but  the  first 
dorsal  and  the  three  plantar  muscles  are  adductors,  so  that,  if  all  four 
act  together,  they  will  draw  the  four  lesser  toes  to  the  great  one. 
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TABLE    OF    THE    MUSCLES 

IN   THE  ORD^R   01*  1>ISSBCTi6n. 


The  student,  to  whom  the  head  and  neck  are  allotted,  wiM 
find  flixty.8i3t  muscles  at  each  side,  disposed  in  sets  or  groups 
in  particular  parts,  technically  termed  regions.  He  wiH  find  it 
convenient  to  dissect  them  in  the  following  order.  When  a  muscle 
forms  part  of  two  regions,  it  is  enumerated  in  each,  but  is  m- 
eluded  within  brackets  (  ). 

MUSCLES  OF  THE  HEAD  AND  NECK. 


Epicranial  Regum  (sect.  337). 

Occipito-frontalis. 

Auricular  Region  (363). 

Attollens  aurem. 
Retrahens  aurem, 
Attrahens  aurem. 

MUSCLES  OF  THE  EYE-LIDS  AN»  ORBIT. 

Palpebral  Region  (340). 

Orbicularis  palpebrarum. 
Corrugator  supercilii. 

(  Levator  paupebrs. ) 

(Tensor  tarsi.) 

Orbital  Regim(3G7). 

Rectus  superior. 
inferior. 


internus. 

eztemus. 

Obliquus  superior. 
■  inferior. 
Levator  palpebrsB. 
Tensor  tarsi. 

MUSCLES   OF   THE   FACE. 

Nasal  Region  (345). 

Pyramidalis  nasi. 
Compressor  narium. 
Levator  labii  superioris  abcque  nasi. 
Depressor  labii  superioris  alaeque  nasi. 
Superior  Maxillary  Region  (360). 

Levator  labii  superioris. 

anguli  oris. 

Zygomaticus  major* 
minor. 

InferUrr  Maxillary  Region  (353). 

Triangularis  oris. 
Depressor  labii  inferioris. 
Levator  labii  inferioris. 

Inter-maxillary  Region  (356). 

Buccinator. 
Orbicularis. 

Temporo-maxillary  Region  (358). 

Masseter. 
Temporalis. 


PterygO'-maxillary  Region  (361). 

Pterygoideus  intemus. 
extemus. 

MUSCLES    OF   THE   NECK. 

Superficial  Region  (374). 

Platysma  myoides.  ^ 
Stemo-cleido-mastoideus. 

Stemo-hyoid  Region  (385). 

Sterno-hyoideus. 

Stemo-thyroideus. 

Thyro-hyoideus. 

Crico-thyroideus. 

Omo-hyoideus. 

Submaxillary  Region  (376). 

Digastricus. 
Stylo-hvoideus. 
Stylo-glossus. 
Stylo-pharyngeus. 

Genio-hyoid  Region  (380). 

Mylo-hyoideus. 

Genio-hyoideus. 

Hyo-glossus. 

G  enio-hyo-glossu3. 

LingualiH. 

Muscles  of  the  Pharynx  (396). 

Constrictor  inferior. 
_ .  medius. 


supenor. 


(Stylo-pharyngeus.) 
(  Palato-pharyngeus.) 

Muscles  of  the  Soft  Palate  (401 ). 

Levator  palati. 
Circumflezus  palati. 
Azygos  uvulas. 
Palato-glossus. 

(Palato-pharyngeus.) 

Muscles  of  the  Larynx  (407). 

(Crico-thyroideus.) 
Crico-arytiflBnoideus  posticus. 
Crico-arytsenoideus  lateralis. 
Thy  ro-  ary  taenoideus. 
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fmUJB   0F1THD   SD6CI.es. 


Arytsnoidcos. 

ArytaBiio-epigloUideus. 

Thyro-epiglottideus, 

Vertebral  Region  (390). 
Scalenus  anticas. 


ScaleDQft  poilisaK.  r 
Rectus  capitis  anticns  m^jair» 

• minor. 

Rectus  lateralis. 
Longus  colli. 


/ 
A 


-  r. 


MUSCLES  OF  THE  UPPER  EXTREMITY. 

There  are  fiftj^three  nmscles  in  each  limb  (inckiding  die  pec- 

torales,  subclaviint,  and  serratas),  which  may  be  exafnined  6ne 

after  another,  in  the  order  here  set  down. 

Anterior  Thoracic  Region  (439).  Flexor  carpi  ulnaris. 

Pectoralis  major. 
• minor. 


1 

1 1 


Subclavius. 

Lateral  Thoracic  Region  (442). 
Serratus  magnus. 

HU8CLBS   OF  THB   SHOULDER. 

Acromial  Region  (443). 
Deltoideus. 

Scapular  Region,  posterior  (444). 

Supra-spinatus. 
Intra-spinatus. 
Teres  minor. 
-  major. 

Scapular  Reghn,  anterior  (443). 
Sub-scapularis. 

MUSCLES    OF   THB    ARM. 

Jfuvmral  Begio»'(A4B). 

Coraco*  brachialis. 
Biceps  flexor  cubiti. 
Bracnialis  anticus. 
Triceps  extensor  cubiti  (452). 

MUSCLBS   OF   THE    FORB-ARM. 

Brachi»l  Megioa,  inner  and  anterior 
(454). 

Pronator  radii  teres. 
Flexor  carpi  radialis. 
Palmaris  loogus. 


digitorum 

''prolttiKfais. 


(Lumbricaiea.) 
Flexor  pollicis  longus. 
Pronator  quadratus.  -  ^    < 

Radial  Region  (46S).        \ 
Supinator  radii  looigus. 
Extensor  carpi  radialis  longior. 

brevitrt'.  ' 

Supinator  radii  brevis.  " 

Brachial  RjegUm,potUrior,(fAj^^^ 
Anconeus. 

Extensor  digitorum  communis*     - 

• minimi  digkr* 

carpi  ulnaris^ 

■  ossis  melacarpi  p«ttieis« 

•  primi  internodii  pollicis. 

• —  secundi  internodii  pollicis. 

'  indkis* 

MV8CLBS  OIF  T^B  llAlsm*  -^> 

Palmar  B^o^.  (475).  :  . 
Abductor  pollicis. 
Opponens  pdlieis.  .  -  - " 

Flexor  brevis  pollicis. 
Adductor  pollicis. 

Palmaris  brevis. 
Abductor  digiti  minimi. 
Flexor  brevis  digiti  minimi. 
Adductor  digiti  minimi. 

Lumbricales. 
Inter- ossei. 


i  > 


MUSCLES  OF  THE  TRUNK. 
Omitting  the  pectorales,  subclavius,  and  serratus  magnus,  ^icfe 
are  usually  taken  with  the  upper  extremity,  we  find  in  the  trunk 
of  the  body  ninety  mtisdes  at  each  side,  together  witht  the.  dia- 
phragm and  levator  ani,  which  are  single. 


vi..  o 


MU8CI.es  OF  THE   ABlidMBK*. 

Abdominal  Region  (487). 

Obliquus  externus  abdominis. 
"■~~—  internus. 


Cremaster. 
Transversalis. 
Rectus  abdominis. 
Pyramidalis. 
Quadratus  lumborum. 


.<i 
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MUSCLES  OF   THE.mtOJitAi^f*^ V  ' 

Anteriixr  Tfiohtcl^  iregimt  (4S»). 

(Pectoralis  major.)  ,  .  ,      i. 

(Pectoralis  minor.) 
(Subclavius.) 

Lateral  Thoracic  Region  (442). 

(Serratus  mag^u6.) 

. 'Coffaitflj!fe:wri(4fi7);    •   '.      • 

Jji^r-fios^,  £ejct«ffti,  ift^fni-]/  ,  .     ( 

lievatores  costarum. 

Triangularis  sterni.  •■,••:»  .  . 

Diaphragma. 

MUSCLES   OF   TBB'tFBIi.YIA*'A]IO   1*EI»» 

^jHuniJli.  ■;- 
Iliac  Region  (^16). 

Psoas  magnus. 

parvus. 

Iliacus.        ,  "    ■" 

Perinceal  "Region  (504). 

Sphincter  axii.  ... 

Transversus  perinaei,    . 
Accelerator  urinse. 
Erector  pet^s: 
Levator  ani. 

Coccygeus.'  -      '     - 

Compressor  urethm*  ' 

(Lrector  clitoridis* 

ConstiielM  va^naB.) 


MUSCLES   OF   TUE   BjK»^ 

These  are  arranged  ih'ljtyers. 
Dorsal  Region  (413). 


\'»'r      ' 


1.  Trapezius. 
Latissimus  dorsi. 

2.  Levato^r  anjpifli  sca^ube. 
Rhomboidens  imhof. 


.^.'1.  JTi.j, 


^  ^ij^s  BV^cu^  superipr.  ,    . 

inferior. 

'    dpldnicitf  <»\\U       - 

7—  capitis. 

4.  Sacro-lumbalis. 

Cervicalis  ascendens« 
Longissimus  dorsi. 

Transversalis  colli. 
Tracbelo-mastoideus. 
Spinalis  dorsi. 
Complexus. 

5.  Semi-^spinalis  dorsi. 
Semi*  spinalis  colli. 
Inter-spinales. 

I  nter- transversales. 
Multifidus  spinse. 

(Levatores  costarum.) 

Rectus  capitis  posticus  major. 

minor. 

Obiiquus  capitis  superior. 
-  inferior. 


MUSCLES  OF  THE  LOWER  EXTREMITY. 
In  eacir  limb  tfcere  wte  fifly-six  muscles,  which  may  be  dis- 
sected in  the  following  order. 

Obturator  internus. 
Gemellus  inferior. 
Quadratus  femoris. 
Obturator  externus. 

Fetnoral  Region,  posterior  (548). ' 

Biceps  femoris. 

Semi-tendinosus. 

Semi-membranosus. 

MUSCLES   OF  THE   LEG. 

TibiO'Jibular  Region,  anterior  (646). 

Tibialis  anticus. 
Extensor  poUicis. 

digitorum  longus. 

Pereneus  tertius. 

(Extensor  digitorum  bre  vis.) 
Peroneus  longus. 
— — —  brevis. 

Tibio-fibular  Region ,  posteri&r  niperjicial 
(654). 

Gastrocnemius. 

Plantaris. 

Soleus. 


MUSCLES   OF   THE   THIOH. 

Femoral  Region,  anterior  (528). 

Tensor  vagins  femoris. 

Sartorius. 

Rectus. 

Crureus. 

Vastus  externus. 

— — —  internus. 

Femoral  Region,  internal  (537). 

Gracilis. 
Pectineus. 
Adductor  longus. 

brevis. 

■ ■■'  iftagnus* 

•  Okiteal  Region,  superficial  (519). 

Gluteus  maximus. 

. medius. 

minimus. 

Gluteal  Region,  deep-seated  (623). 

Pyriformis. 
Gemellus  superior. 
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Deep-seated  (558). 

PopliteuB. 

Flexor  longus  digUonun  pedis. 

poUioift  pedis. 

Tibiftlia  posticus. 

MU8CI.ES   OF   THE    FOOT. 

Donal  Region  (551). 
Extensor  digitonim  biens. 

Plantar  Region  (563). 
Abductor  poUicis. 


Flexbf  brevis  digitonim. 
Abductor  digiti  minimi. 

Flexor  accessorius. 
Lumbricales. 

Flexor  brevis  pollicis. 

Adductor  pollicis.^ 

Flexor  brevis  digiti  minimi. 

Transversus  pedis. 
Inter-ossei. 


TABLE    OF  THE    MUSCLES, 

ARRANGED  AFTER  THE  MANNER  OF  DR.  BARCLAY, 
ACCORDING  TO  THEIR  ACTIONS. 


Forwards  bp 

Platysma  myoides 
Stemo-mastoideas 
Rectns  anticns  major 
— — — — —  mtoor, 

At$Ut€d  (when  the  lower 
jaw  U  fixed)  by 

Mylo-hyoidens 
Geniobyoideaa 
Gcnio-hyo-glossas 
Digattrici. 

Forwards  hp 
Platyuna  myoides 
Sterno-mattoideas 
DtgastricDs 
Mylo-hyoideos 
Genio-byoideos 
Genio-h^  o-glossas 
Omo-byoidei 
Sterno-hyoidei 
Tbyro-hyoidei 
Rectos  anticas  minor 
Longns  colli. 


Forward*  by 

Rectos  abdominis 
Pyramidalis 

Obliqons  externos   abdo- 
minis 
■  —  internns 
Psoas  magnos 
parvos, 

Auitted  (when  the  amu  are 
carried  forwards)  by 

Pectoralis  major 
—————  minor 
Serratns  magnos. 


THE   HEAD   IS    MOVED 

Backwards  by 

Part  of  trapesios 
Splenios  capitis 
Complexns 
Tracbelo-uiastoideos 
Rectos  posticos  major 

minor 

Obliqnos  capitis  soperior. 


THE    KECK    IS    MOVED 

Backwards  by 
Part  of  trapezius 
Rhomboideas  minor 
Serratos  posticus  soperior 
Splenios  capitis 
■  colli 

Complexos 
Tracbelo.mastoid«;Qs 
Transversalis  colli 
Interspinales  colli 
Semi-spinales  coUi 
Rectos  posticos  major 
'  minor 

Obliqnos  capitis  soperior 

inferior 

Scaleni  postici 
Levator  acapnias. 

THE    TRUNK    IS    BIOVF.D 
Backwards  by 

Trapesios 

Rbomboideos  major 
Latissimos  dorsi 
Serratos  posticus  superior 
■  inferior 

Sacro-lombalis 
Longissimos  dorsi 
Spinales  dorsi 
8emi-spinales  dorsi 
Multifidos  spinas 
luter-transversales  dorsi  et 
lomborom. 


To  either  side  by 
Platysma  myoides 
Ster  no-mast  oideos 
Part  of  Crapesias 
Splenios  capitis 

coUi 

Trachelo-  mastoideoa 
Complexos. 


Laterally  by 

Varioos  combinations  of 
tiMMe  mnseles  vvliicli  se- 
parately  move   it   for- 

■  wards  and  backwards, 
assisted  by  tbe<acaleBi, 
inter-transversalea,  and 
recti  laterales. 


Laterally  by 

Obliqoos  externas 

internos 

Quadratns  Inmboiom 
Longissimos  dorsi 
Sacro  lumbalis 
Serrati  postici 
Latissimos  dorsi. 
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Upwards  by 
Trapeisias 
Levator  scapulae 
Rbomboidei. 


THE  SCAPULA   IS    MX^VED 


Dotonwardg  5y 

Lower  part  of  trsywziuB 
Latissimus  dorsi 
Pectoralis  minor. 


Forward*  by 
Peetdrali0«iftM>r 
Serratut  magovB. 


Vaekwardi  by 

Part  of  trapeeiot 
Rbomboidei 
Lalteimus  dinrsi. 


THE   HUMERUS    IS    MOVED 


Forward*  by 
Part  of  deltoid 
Part  of  pectoralis  m^Oo^' 

A»ti*ted  in  some  circum- 

stance*  by 
Biceps 
C  oraco-  brachialis. 


Backwards  by 
Part  of  dieltoid 
Teres  major 

minor 

Long  liead  of  triceps 
Latissimus  dorsi. 


Inwards  by 
Part  of  pectoralis  major 
Latissimus  dorsi. 


Rotated  inwards  by 
Snbscapnlaris, 

Assisted  occasionally  by 

Pectoralis  m^or 
Latissimnsand  teres  major. 

Outwards  by 

Supra  spinatUB 
Infra'Spinatus 
Teres  minor. 


THE    FORE-ARM    IS    MOVED 


Forwards  by 

Biceps 

Bracliialis  anticus 
Pronator  teres. 

Assisted  by 

Flexor  carpi  radialis 
subliniis 


-^  ulnaris 


Supinator  longns. 


Backwards  by 

Triceps 
Anconeus. 


Rotated  inwards  by 
Pronator  teres 
Flexor  carpi  radialis 
Palmaris  longus 
Flexor  subHmis 
Pronator  quadratns. 

OtUwards  by 
Biceps 

Supinator  brevis 
Extensor  secundi  internodii. 


Forwards  by 

Flexor  carpi  radialis 
Palmaris  longus 
Flexor  snblimis 
carpi  ulnaris 

profundus 

longus  poUicis. 


THE    CARPUS    IS    MOVED 

Backwards  by  Outwards  by  Inwards  by 

Extensor  carpi  radialis  Ion-    Flexor  carpi  radialis  Flexor  subllmis 

gior  Extensor  carpi  radialis  Ion- carpi  ulnaris 

brevio         gior  profundus 

Extensor    secundi    inter- ' brevior  Extensor  communis  digi- 

nodii  Extensor  ossis  metacarpi.       toru^n 

Indicator  primi  internodii.  — minimi  digiti 

Extensor  communis  digi-  ««'P*  ulnaris. 

tonim 
■  proprins  polllcis. 


Inwards  and  forwards, 
across  the  palm,  by 

Opponens  poUicis 
Flexor  brevis 
longns. 


THE    THUMB    IS   MOVED 


Upwards  ^forwards,  away  *    Backwards  and  inwarc 
Outwards  ^  backwards  by      y^^w*  the  other  fingers,  by         to  the  other  fingers,  by 


Extensor  ossis  metacarpi  Abductor, 

poUicis  . 

primi  internodii  Assisted  by  part  of  the 

secundi   inter-  Flexor  brevis. 


nodii. 


Adductor 

Extensor  primi  internodii 

secundi  internodii. 


Forwards,  orfleaed,  by 

Flexor  snblimis 

profundus 

Lnmbricales 

Inter-ossei 

Flexor  brevis  digiti  minimi 

Abductor  digiti  minimi. 


THE   FINGERS   ARE    MOVED 


Outumrds,  to  radial  border, 


Backwards,  or  extended,  by  ^ 

Extensor  communis  Abductor  Indicis 

... minimi  digiti 


Indicator. 


Adductor  digiti  minimi 
Inter  ossei. 


Inwards  by 

Abductor  digiti  minimi, 
inter-ossei. 
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PtoumagDu 
Iliacas 

Tcuor  TSflMe  feaMrit 
Pertiaeu 
Addnctor  loogvs 
—  brevU. 


THS    THIGH   18   VOTKD 


GIsteu  OMximas 
Part  of  glaleM  awdiw 
Pyrifomis 
Obtaraior  isteraw 
Part  of  addactor  magMt 
liong  head  oTMcepa 
Seaai-lcadUMiM 


Pi 
lUacu 


OncHU 

Addactsr  longaa 
brevia 


ObUwitor  extenus 
Qaadratas  femoris. 


VBS   THIOH   IS   mO«A«KD 


Tenior  vaginae  femoris 
Part  of  i^aieitt  mediM, 

Amd,  when  the  Iqi  $$  i 
tended,  if 

Sartorial 
Semi-tendiiiofas. 


Glutens  maximns 
Part  of  gistena  medioa 
Pyrifonnis 
GemcUna  Mperior 
Obtarator  interam 
GeflKllaa  infeiior 
Qaadratns  femoris 
Obtarator  extenras 
Psoas  magnns 
Iliacas 

Addnctor  longns 
— — —  brevis 


magnos 


Bloepa  craite,  slightly. 


THE    LEO   18    MOVED 
Baekmurd*,  wrfteeed,  iy  Extended  iy 

Seml-tendinosns 

Biceps 

Semi-memlnraiiosas 

Gracilis 

Sartorini 

PopUtena. 


Rectna 

Crwena 

Yastns  eztenras 
— *— laterau. 


THE   rOOT   18    MOVED 


Forwvie,  orjieaei,  Jy        BackiMrii,  or  extended,  iy  *       inclined  haterd*  5y 


Ontward*  hy 


Tibialis  aaticns 
BxtTDsor  proprins  polUcis 

kmgnsdigitomm 

Peroneos  tertins. 


Gastrocnemios 

Plantaris 

Soleas 

Flexor  longns  digitornm 

—  pollicis 

Tibialis  posticus 
Peroneos  longns 
— —  brevls. 


Bxteasor  proprias  pollicis 
Flexor  loogns  digitornm 

-poUieto 
Tibialis  poiticns. 


BedoBorde,  orfiued,  iy 

AlMlactor  pollicis 
Flexor  brevis  digitornm 
Abdnctor  minimi  digiti 
Flexor  lon^s  pollicis 

digitornm 

Flexor  accessorins 
Lnmbricales 
Flexor  brevis  pollicis 
Addnctor  polUcis 
Flexor  brevis  minimi 

digitf 
Inter,  ossai. 


THE    T0E8   A&E    MOVED 
FormariM,  or  extended,  kg        Inclined  inwardi  tg 

Extensor  longns  digitornm    Abdnctor  pollicis 
>— — — -  proprins  pollicis    Inter-ossei. 
— -^—  brevis  digitornm. 


h 

Addnctor  pollicis 

digiti 

Inter*oBsei. 
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CHAPTER  V. 


FASCIA. 


We.  have  heie  grouped  together  the  different  fiiacifie,  or  mem- 
branous investmentfir  of  parts  which  are  of  importance,  more  par- 
ticukrly  those  which  have  rektion  to  the  surgical  anatomy  of 
different  regions. 

CERVICAIi   FASCIA. 

576.  The  neck  is  enclosed  by  a  membranous  investment, 
similar  in  its  general  conformation  to  those  of  the  extremities, 
though  not  so  firm  in  its  structure.  It  is  called  the  cervical 
fascia.  We  may  observe,  in  limine^  that  a  layer  of  cellular 
tissue  lies  beneath  the  skin,  disposed  in  the  same  way  as  the 
subcutaneous  cellular  membrane  in  other  situations,  but  which 
is  here  termed  the  superficial  cervical  fascia.  Its  chief  pecu- 
liarity is,  that  at  the  ^ides  of  the  neck  the  cutaneous  muscle 
(platysma)  is  developed  in  its  interior,  dividing  it  into  two  lar 
mellse,  but  before  and  behind  that  muscle  it  is  single  and  un- 
divided, as  elsewhere,  being  continuous  superiorly  with  the  cel- 
lular tissue  on  the  face,  and  below  with  that  on  the  thorax. 
(See  Dissection  of  the  neck,  Sect.  373.) 

577.  The  deep,  or  proper  cervical  fascia,  encases  the  neck 
all  round,  from  the  ligamentum  nuch®  to  the  middle  line  at 
the  fore  part  of  the  neck,  where  the  two.  lateral  portions  are 
united  from  the  chin  to  the  sternum.  When  frdly  exposed,  by 
removing  the  platysma  and  superficial  cellular  membrane,  and 
turning  back  the  trapezius  muscle,  we  find  its  conformation  to 
be  as  follows :  Commencing  posteriorly  at  the  middle  line,  the 
fascia  wUl  be  found  to  bind  down  the  splenius  and  secpnd  layer 
of  muscles  as  &r  as  the  external  border  of  the  stemo-mastoid 
muscle.  It  there  divides  into  two  layers,  one  placed  before, 
the  other  behind  that  muscle,  and  uniting  again  at  its  inner 
border,  so  as  to  form  a  sheath  for  its  investment.  From  this 
point  the  fiiscia  is  prolonged,  in  front  of  the  trachea  and  its 
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muscles,  to  the  middle  line,  when  it  unites  with  the  coirespond- 
ing  portion  of  the  opposite  side.  Whilst  passing  over  the  mus- 
cles just  referred  to,  it  sends  thin  lamellse  between  them,  which 
form  the  cellular  sheaths  that  enclose  them,  and  become  at* 
tached  to  their  respective  pmnts  of  insertion. 

If  tiaced  upwards,  the  lamella  on  the  cutaneous  sur&ce  of 
the  stemo-mastMd  will  be  found  to  pass  over  the  parotid  gland, 
and  to  be  thence  prolonged  over  the  side  of  the  &ce,  becoming 
thin,  and  gndually  d^nenting  into  cellular  tissue.  But  ex- 
temallj  it  is  attached  to  the  cartilaginous  tube  of  the  ear,  and 
higher  up  to  the  zygoma.  The  deep  layer  inclines  inwaxds,  and 
becomes  connected  with  the  styloid  process,  from  which  it  is 
again  reflected  to  the  angle  of  the  lower  jaw,  forming  a  broad 
lamella,  extended  between  these  points,  which  constitutes  a 
8q»tum  between  the  parotid  and  sulwnaxiUary  glands,  and  is 
usually  described  as  the  atylo-maxiUarjf  ligament. 

£78.  When  examined  i^t  the  lower  piprt  of  the  neck,  the 
&scia  will  be  Ibund  strained  tightly  aoross  from  one  stemo-maa- 
toid  muscle  to  the  other,  and  thence  extended  down  to  the  top 
of  the  sternum,  where  it  divides  into  two  lamellae,  one  being 
continued  on  its  cutaneous,  the  other  on  its  thcncaeic  sur&oe, 
where  they  are  firmly  attached.  This  part  of  the  fiiacia  may  be 
said  to  complete  the  wall  of  the  thorax,  and  to  bear  off  the 
pressure  of  the  atmosphere  from  the  air-tubes.  External  to  the 
stemo-mastoid,  the  superficial  layer  of  the  fascia  passes  over  the 
clavicle,  and  is  continued  down,  becoming  thin  and  cellular  on 
the  pectoral  muscle.  But  the  deep-seated  lamella,  after  having 
sent  back  a  process  which  forms  a  sheath  for  the  tendon  of  the 
omo-hyoideus,  reaches  the  border  of  the  subclavius,  where  it 
divides  into  two  layers,  of  which  o;ie  passes  before,  the  other 
behind  that  muscle,  so  as.  to  invest  it.  At  its  lower  border 
both  these  unite  again,  and  become  attached  to  the  cozacoid 
process  on  the  oijie  hand,  and  the  cartilage  of  the  first  rib 
on  the  other,  forming  a  dense  lamella  in  front  of  the  subcla- 
vian vessels,  and  called  the  coc<o^cor<zco»d  membratie  o£  ligit- 
mcnt.  At  first  sight  it  appears  to  cease  at  this  point  by  a 
lunated  border,  but  on  closer  inspection  it  will  be  found  to  be 
prolonged  down  over  the  thorax,  becoming  thin  and  ceUular  as 
i\  descends. 
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FASCIA  OF  THE  ARM. 

579.  The  upper  extremity  is  invested  by  a  ftsria,  or  mem** 
bmne,  analogous  in  its  general  formation  to  tliat  of  ike  lower, 
though  by  no  means  so  dense  or  firm.  If  examined  towards 
the  bend  of  the  elbow,  it  will  be  found  to  form  a  oomplete 
sheath  for  the  arm^  investing  it  all  round.  In  this  sttuatkm 
the  &8cia  is  continuous  with  a  similar  inyestment  of  the  for»- 
ann,  which  may  thus  be  said  to  be  pndonged  downwards  from 
it.  The  fiiscia  is  also  connected  intimately  with  the  condyles 
of  the  humerus,  and  also  with  the  ridges  which  extend  upwards 
from  them,  by  two  membmnous  septa  (inier'miucular  liga^ 
meuts)  prolonged  from  its  inner  surface  to  the  bone,  and  sepa* 
rating  the  anterior  from  the  postericnr  muscles.  The  one  on 
the  outer  side  of  the  arm  extends  up  to  the  insertion  of  the 
deltoid  muscle,  the  other  reaches  to  that  of  the  coraco-biachi- 
alis.  When  traced  upwards,  the  fascia  becomes  thin  and  weak 
where  it  covers  the  deltoid,  but  yet  it  can  be  easily  recognised 
aa  6r  as  the  spine  of  the  scapula,  into  wUch  it  may  be  said  to 
be  inserted.  Internally,  it  is  connected  somewhat  with  the 
tendons  of  the  pectoralis  major  and  latissimus  dorsi,  and  Wretches 
aaross  the  folds  of  the  axUliffy  space,  but  gradually  becomes  thin, 
and  degenerates  into  cellular  sulxtoice,  where  it  is  prolonged 
towards  the  senratus  magaus. 

&80.  The  fascia  of  the  fare-arm  is  eontinuous  all  round 
with  that  of  the  upper  arm,  but  is  much  more  dense  and  firm, 
being  cmnposed  of  iibres  that  interlace  in  almost  every  direction. 
Posteriorly,  it  is  thick  and  finn,  and  binds  down  the  extensor 
muscles,  being  intimately  connected  with  their  fibres,  as  well  as 
with  the  intermuscular  septa  placed  between  them ;  anteriorly, 
it  covers  ike  two  groups  of  muscles  placed  on  the  ulnar  aiid 
radial  borders  of  the  fore-arm,,  being  at  the  same  time  stretched 
across  that  angular  interval  into  which  the  brachial  vessels  and 
the  tendon  of  the  bioepe  sink  as  they  proceed  to  their  deatinsr 
tions.  In  this  situation  it  is  strengthened  by  a  process  derived 
from  that  tendon.  Infoiiorly  it  may  be  ssid  to  terminate  by 
becoming  inserted  into  the  aimukr  ligamwts  of  the  wrist  (ante^ 
rior  and  posterior). 

581.  The  hand  is  also  covered  by  a  membmnous  investment, 
which  on  the  dorsal  surfiKe  is  thin  and  weak,  being  prolonged 

2  G  g 


4f52  FASCIA   LATA. 

to  the  phalanges  of  the  fingers  firom  the  posterior  annular  liga- 
ment. But  that  m  the  palm  is  dense  and  fijtn,  and  called  the 
palmar  fa9ciaj  being  analogous  to  the  fibrous  structure.  wMcsli 
sustains  the  muscles  in  the  sole  of  the  foot  The  palmer  fiiaeia, 
fig.  102,  5,  is  attached  to  the  anterioar  annular  ligament,  whiBie 
its  fibres  are  collected  into  a  thick  and  rather  narrow  fiiscicolus. 
As  it  extends  over  the  palm  of  the  httod,  its  fibres  gmdually 
diverge,  so  as  to  form  rather  a  broad  membrane.  Its  anterior 
border  presents  four  processes,  corresponding  with  the  meta- 
carpal bones  of  the  fingers,  and  at  their  digital  extremiti^ 
each  divides  into  two  thin  fiusciculi,  which  diverge  to  be  in- 
serted into  the  lateral  ligaments  of  the  first  joints  of  ^the  fing^ss, 
and  into  the  heads  of  the  metacarpal  bones.  The  angular 
interval  formed  by  the  divergence  of  these  processes  serves 
to  transmit  the  flexor  tendons  and  the  digital  branches  of  the 
vessels. 

FASCIA  LATA. 

When  the  common  integument  has  been  dissected  ofiT  and 
removed  from  the  lower  extremity,  it  will  still  be  found  invested 
by  a  membrane  of  a  glistening  white  colour,  close  in  its  texture, 
and  composed  of  fibres  crossing  in  various  directions.  Ana- 
tomists have  named  it  the  fascia  lata  of  the  thigh.  The  leg  is 
enclosed  in  a  similar  investment,  and  so  is  the  foot.  But  each 
presents  certain  peculiarities,  which  require  a  separate  con- 
sideration. 

582.  The  fascia  lata  of  the  thigh  may  be  considered  as  its 
special  or  immediate  investment,  not  only  enclosing  it  in  its 
entire  extent  fix)m  the  knee  to  the  pelvis  and  Poupart^s  liga- 
ment, but  also  sending  processes  inwards  in  several  situations, 
which  form  septa  between  the  muscles.  The  thickness  of  this 
membrane  varies  in  different  parts.  It  is  considerable  along  the 
external  side  of  the  thigh,  it  is  less  so  on  its  posterior  aspect ; 
but  superiorly,  at  the  inner  side,  it  is  in  some  places  so  thin  as 
to  require  great  care  in  dissecting  off  the  skin,  else  the  fiiscia 
will  be  removed  with  it.  .When  examined  towards  the  lower 
part  of  the  thigh,  it  is  found  to  be  prolonged  over  the  knee- 
joint,  and  to  be  continuous  with  the  fascia  of  the  leg.  It  has  at 
the  same  time  a  connexion  more  or  less  intimate  with  all  the 
bony  prominences  round  ^e  articulation,  viz.  with  the  condyles 
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on  each  side,  with  the  tuberosities  of  the  tibia  below,  with  the 
head  of  the  fibula  to  the  outer  side,  to  which  it  is  guided  by  the 
biceps  muscle,  and  finally,  after  being  stretched  across  the  pop- 
liteal space,  it  is  prolonged  over  the  gastrocnemins  muscle,  and 
so  becomes  continuous  with  the  fiuscia  of  the  leg  at  the  baick 
part. 

When  traced  upwards  over  the  thigh,  it  is  found  not  only  to 
encase  it,  but  also  to  send  processes  inwards  between  the  mus- 
cles. The  most  dense  and  remarkable  of  these  is  one  which 
passes  in  between  the  vastus  extemus  and  the  short  head  of  the 
biceps,  and  is  attached  to  the  linea  aspera  in  its  whole  length, 
as  far  as  the  insertion  of  the  jgluteus  maximus.  Along  the  in- 
ternal side  of  the  thigh  it  invests  the  muscles,  and  merely  gives 
attachment  to  some  thin  cellular  lamellso  which  lie  between 
them ;  but  along  the  course  of  the  sartorius,  particularly  in  the 
lower  two-thirds  of  its  extent,  an  investment  or  sheath  is  formed 
for  it,  which  serves  to  maintain  it  in  its  place,  notwithstanding 
the  obliquity  of  its  direction. 

Its  points  of  attachment  at  the  superior  part  of  the  limb  are 
so  numerous,  that  it  becomes  necessary  to  examine  each  of  them 
in  detail,  more  especially  as  one  portion  of  the  membrane  bears 
an  important  relation  to  the  parts  connected  with  Hernia.  Thus, 
1st,  at  the  external  and  posterior  sides  of  the  limb,  the  filscia, 
after  having  been  intimately  connected  with  the  insertion  of  the 
gluteus  maximus,  is  prolonged  backwards  and  upwards  on  the^ 
cutaneous  surfiice  of  that  muscle,  and,  though  very  thin  and 
weak,  it  may  with  care  still  be  traced  as  fiur  as  to  the  side  of  the 
sacrum  and  coccyx,  and  also  to  the  crista  of  the  ilium,  to  which 
it  is  firmly  attached,  after  having  passed  over  the  upper  part  of 
the  gluteus  medius.  The  &scia  in  the  latter  situation  becomes 
very  dense  and  firm,  and  is  intimately  connected  with  the  fibres 
of  that  muscle.  Still  more  externally  it  divides  into  two 
lamellse,  whieh  embrace  the  inferior  termination  of  the  tensor 
vaginee  femoris,  to  which  it  in  this  manner  gives  insertion. 
These  two  lamellse  become  united  into  one  along  the  posterior 
border  of  the  muscle,  which,  by  being  prolonged  over  the  gluteus 
medius,  (to  whose  fibres  it  gives  attachment  by  its  inner  sur- 
fiicey)  passes  to  be  inserted  into  the  crista  of  the  ilium  and  its 
spinous  process.  2nd,  Along  the  inner  side  of  the  thigh  the 
fesoia  passes  upwards  over  the  adductor  muscles,  and  becomes 
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attacked  to  tlie  tuborosity  of  llie  isdikaii  aad  ka  itnms,  as  well 
aa  to  thai  of  ike  oa  pubis,  aa  &r  aa  its  Bjnnoua  proeeaa.  8ccl, 
The  moat  hnpoctaiit  part  of  the  membrane — that  wkidi  baa 
claimed  the  greatcat  ahaio  of  atteatioii  from  aoatomiBta  and  cnur* 
goMiB,  lemaiiia  now  to  be  canaidered,  namdj,  the  paii  tmmcdi* 
ately  below  Poupart^a  ligament,  and  whidi  extends  firom  ibe 
if>inoa8  pioceaa  of  the  ilium  to  that  of  the  pubea. 

It  will  be  xecolleeted  that  the  membrane  fbmiB  an  unintcr- 
lupted  aheath,  nntil  it  oomea  within  a  little  more  than  an  inch 
of  Ponpart^B  ligament.  There  s  divirion  tahea  place,  and  an 
opening  ia  eatabliahed  for  the  tranamisaion  of  the  aupesficial 
Tessela.  .  The  saphenooa  Tcin,  in  its  whole  comae,  from  the 
inner  ankle  to  the  knee,  and  thence  to  the  top  ti  the  thigh,  lies 
auperficial  to  the  &scia.  The  superfidal  Ij^mphatic  yessela  are 
similarly  situated ;  the  superficial  epigastric  vessela  also  descend 
ov»  the  abdominal  muscles ;  and  as  all  theae  converge  to  one 
point,  in  order  to  communicate  with  the  deep-seated  vessds,  sn 
opening  must  be  established  for  them  in  the  fascia  lata.  The 
existence  €ii  thia  opening  has  caused  s  division  of  the  anther 
portion  of  the  frada  into  two  parts,  one  external,  the  other  in- 
ternal. 

588.  The  external  or  iliac  portion  passes  upwards,  lying  on 
a  plane  anterior  to  the  vessels,  and  becomes  attached  to  the 
lower  border  of  Poupart'^s  ligament,  with  which  it  oontinuea  to 
be  thus  united  as  fiur  as  the  spinous  process  of  the  pubes. 
Whilst  it  is  being  prolonged  in  front  of  the  femoral  vessels,  this 
part  of  the  membrane,  by  reason  of  its  inclination  from  below 
upwards  and  inwards,  must  necessarily  presejat  a  curved  or  fald- 
form  appearance,  one  extremity  of  it  being  at  the  lower  bord^ 
of  the  saphenous  opening,  the  other  at  the  spinous  process  of 
the  OS  pubis.  Now,  as  the  membrane  stretches  between  these 
two  points,  its  border  becomes  folded  on  itself,  not  ceasing 
abruptly  at  the  maigin  of  the  opening,  as  at  first  sight  may 
appear.  On  the  contrary,  it  is  reflected  on  itself,  and  the  re- 
flected part  becoming  very  thin,  and  degenerating  into  cellular 
tissue,  passes  outwards  on  the  sheath  of  the  vessels  with  whidi 
it  is  identified ;  but  towards  its  superior  termination  it  turns 
under  the  border  of  Poupart^s  ligament,  and  adheres  to  that  of 
Gimbemat,  with  which  it  is  inserted  into  the  pectineal  line. 

584.  The  pubic  or  inner  portion  of  the  fascia  (so  called  from 
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its  sittiatioD)  lies  on  ike  peotineus  masok)  aad  tbicieforeifl  imi  a 
pkne  posterior  to  the  feiiK>ial  yessels.  Bnpeiioily,  it  tttdsiiistes 
at  tbe  pectineal  line^  to  ^ich  it  is  guided^  as  it  wete,  by  the 
lattsole  of  tiiat  name ;  exteimaUy,  it  passes  behind  the  vessels 
and  Aeir  sheath,  and,  on  reaebing  the  bofdei  of  the  psoas 
muscle  and  its  tendon,  divides  into  two  lamella.  Of  these, 
one,  rather  dense  and  firm,  passes  deeply  behind  the  tendon, 
and  beeomes  attached  to  the  fibrous  capsule  of  the  hip-joint ; 
the  other,  lying  more  superficially,  unites,  along  the  border  of 
the  psoas  magnus,  with  a  membrane  covering  the  muscle  just 
named.  This  cannot  be  the  fascia  iliaca,  as  is  usually  stated. 
That  membrane  extends  no  farther  than  Poupart^s  ligament,  in 
all  that  part  between  the  spine  of  the  ilium  and  the  femoral 
vessels.  In  the  rest  of  its  extent,  it  forms  part  of  the  sheath  of 
these  vessels,  behind  which  the  pubic  part  of  the  fascia  lata 
lies.  The  membranous  structure  then,  with  which  the  pubic 
part  of  the  fascia  lata  becomes  blended  at  the  border  of  the  psoas, 
is  a  deep-seated  layer  of  the  &scia  lata,  prolonged  upwards  upon 
the  iliacus  and  psoas  muscles,  and  which  finally  unites  with  the 
under  sur&ce  of  the  fascia  iliaca,  where  the  latter  turns  forwards 
to  be  connected  with  Poupart's  ligament. 

Now,  the  iliac  and  pubic  ports  of  the  fascia  lata  are  continu- 
ous, and  united  at  the  lower  border  of  the  opening  which  their 
junction  serves  to  form,  and  over  which  slides  the  saphenous 
vein.  Though  the  &sc]a,  in  the  situation  here  referred  to,  ap« 
pears  to  present  a  defined,  concave  border  (the  concavity  looking 
upwards),  it  still  will  be  found  not  to  cease  abruptly ;  on  the 
contrary,  it  is  folded  on  itself  like  the  external  margin  of  the 
opening,  and  reflected  down  on  the  sheath  of  the  vessels,  on 
which  it  is  gradually  lost..  The  oval  aperture  here  described, 
from  its  transmitting  the  saphenous  vein,  is  called  the  saphenous 
opening  {foramen  aaphenum),  and  its  curved  external  margin 
has  been  named  by  Mr.  Bums  the  falciform  process. 

585.  SaphenatM  opening  .^'Dissection :  The  description  here  given 
of  this  opening,  and  the  statements  concerning  the  manner  in  which 
the  external  and  inferior  parts  of  its  border  are  folded  and  reflected, 
may  be  verified  by  dissecting  it  in  the  following  way :  We  shall  sup- 
pose for  a  moment  that  the  skin  has  been  carefully  removed  firom  the 
upper  part, of  the  fascia,  so  as  to  exhibit  its  two  parts.     The  opening. 
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hipreTer,  b'  not  deikied^  nor  is  ite  Ixytder'  Astinctly  stou    fhis  is 
owing  ia  ih»  «]dgl«iM  «f«  tlim  lamelk^  wbicih  iflUi  a^  open- 

ing, and  coMMOtoi  at  eiA  nde  witt»  iftt  bord^i.  It  iff  evidently 
of  a  xetiodar  tBEMtuie^  and  {Sensed  hf  mlmerottB  flmaU  fonniins/  ^BrliliAr 
tianBmit  tiie  sopcrficial  Teteds;  kenoe  it  is  named  by  some  penohs 
/atom  cribnAmm.  It  ia  oonudend  at  a  fm%  ^  the  fascia  laita, 
which,  howe?er>  canaofebe.the  fact ;  for  the  lo^er  bolder  «f  the  opgft- 
ing  ia  reflected  down  upon  the  sheath.of  tiie  Teaaek,  and  the  ^t^nal 
one  is  reflected  oatwards  upon  iti  wfaikt  the  inner.part  is  prolonged 
altogether  behind  it.  Hence  no  part  of  the  maaftbraoe  can  b^  ex- 
tended upwards  in  this  situation.  If  the  saphenoua  vem-be  cut  aeross 
an  inch  below  the  opening,  and  the  fiEUcia  caiefuUy  dlyided  bj  a  tran»- 
verse  incision  a  little  below  its  maigin,  the  reflected  lajer  can  be 
observed  as  it  passes  down  on  the  sheath  of  the  vessels.  Again,  if 
from  this  incision  another  be  made  at  ri^t  angles  with  it,  and  carried 
up  to  Poupart's  ligament,  the  thin,  reflected  lamella  s^t  outwards 
from  what  is  called  the  falciform  process,  will  be  distinctly  seen.  If 
then,  by  the  reflection  of  this  border  on  the  vessels,  and  the  trans* 
mission  of  the  pubic  part  behind  them,  the  whole  of  the  &scia  is, 
as  it  were,  accounted  for,  it  follows  that  no  third  part  remains  to 
cover  the  openings  or  to  form  what  has  been  termed  the  cribriform 
fascia  or  lamella.  What  this  really  is,  will  appear  when  we  shall 
have  examined  the  superficial  fliscia ;  it  is  in  fact  derived  from  that 
membrane,  and  forms  part  of  it.     (Sect.  592.) 

FASCIA  OF  THE  LEG. 

586.  The  lower  part  of  the  limb,  from  the  knee  to  the  ankle, 
is  encased  by  a  membrane  similar  in  structure  and  use  to  that  of 
the  thigh.  Posteriorly  it  is  continuous  with  that  part  of  the 
latter  which  covers  the  popliteal  space ;  externally  it  contracts  a 
firm  adherence  to  the  head  of  the  fibula,  where  it  is  strengthened 
by  additional  fibres,  given  oflT  from  the  biceps  muscle  ;  and 
internally  it  receives  an  expansion  from  the  sartorius.  If  traced 
down  from  these  different  points,  the  fascia  will  be  found  to  in- 
vest the  muscles,  and  also  to  send  processes  inwards  between 
them,  more  particularly  between  the  extensor  communis  and 
tibialis  anticus  in  front,  and  on  the  outside  between  the  pero- 
neal muscles.  These  intermuscular  septa  serve  to  increase  the 
number  of  points  to  which  the  muscles  are  attached  ;  for  it  will 
be  observed  that  their  fibres  arise  from  them,  as  well  as  from  .the 


in^er.  surface,  of  the  fearia  far...t8aiae  /w«]Fr  iwm  the-Iq^  -  The 
faspia^  is  thin^  postemriy  oyej:  the  g^^trtdiei^ijis^  bat  is  dense 
an^  fi^irm  ivbere  it  coyersr  tbo  ^t^nsoia,  inuore  pa^tieuladiy  at  the 
upper  P<^i^  ;.IM3diiriU  b^  found  iso  finnlj  luuted  akaig 'tlie  ante- 
rior 8ng^e.,o£  tbe  Ubia^  ttiat  i^Tiianndiber  detached  so  as  to  be 
traoed  over  its  eutaneons  susfaieew  If  traced  along  tbe  posterior 
aspeqt  of  tbe.  1^  tbefiutcia  mil  be  observid  to  pass  over  the 
tendo  Achillisi  and  to  be  conneeted-  with  the  malleoli  on  each 
side,  and  also  !vrith  the.  fibrous  sheaths  which  bind  down  the 
tendons  passing  behind  them.  On  the  inner  side  it  joins  the 
internal  lateral  ligament,  externally  it  is  continuous  with  the 
&scia  covering  the  side  of  the  foot,  and  in  front  becomes  identi- 
fied with  the  anterior  lamella  of  the  anterior  annular  ligament. 

FASCIiG  OF  THE   FOOT. 

The  fascisD  of  the  foot  consist  of  two  parts,  difibring  in 
density  and  texture  as  well  as  in  situation,  one  being  a  dense 
fibrous  structure  placed  in  the  sole  of  the  foot,  the  other  a  thin 
membrane  covering  its  dorsum.  Previously  to  examining  the 
latter,  it  becomes  necessary  to  describe  a  band  of  fibres  which  is 
strained  across  the  bend  of  the  ankle,  and  serves  to  bind  down 
the  tendons  of  the  muscles. 

.  587.  The  anterior  annular  ligament  is  attached  by  one  extre- 
mity to  the  external  malleolus  and  to  the  depression  on  the  upper 
surface  of  the  calcaneum,  from  which  points  the  fibres  of  which 
it  consists  pass  obliquely  inwards,  and  divide  into  two  fasciculi 
on  reaching  the  border  of  the  peroneus  tertius  and  common  ex- 
tensor, one  of  them  passing  in  front,  the  other  behind  the  ten- 
dons of  these  muscles.  At  their  inner  border  the  fasciculi  be- 
come united  again,  thus  forming  a  tube  or  sheath  for  the  trans- 
mission of  the  tendons.  A  similar  arrangement  of  these  fasciculi 
obtains  as  they  cross  the  tendons  of  the  extensor  proprius  polUcis 
and  tibialis  anticus,  so  that  each  is  made  to  pass  through  a  sepa- 
jate  tube ; .  and,  finally,  the  fibres  of  the  ligament,  after  having 
been  thus  syaccessively  separated  and  united  again,  are  inserted 
into  the  internal  malleolus.  Now  the  fasciculus  of  this  band, 
or  ligament,  which  lies  in  front  of  the  tendons,  is  continuous  by 
its  upper  border  with  the  fascia  of  the  leg,  and  by  the  lower 
with  that  on  the  dorsum  of  the  foot,  all  three  lying  on  the  same 
plane  beneath  the  skin: 
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588.  Tlie  itUtnud  amnular  Itgumeni  is  attaehed,  by  one  ex- 
tremity, to  the  innw  nudleolus  and  to  the  fil^os  sheath  of  the 
muscles  passing  behind  it,  by  the  other  to  the  inmer  maigin  of 
the  calcaneum.  Its  snpedor  border  is  continootis  with  the  &scia 
of  the  leg,  the  inferior  gives  origin  to  part  of  th^  abdaetor  pol*- 
licis ;  one  sui&ce  is  sabeutaneons,  the  other  is  in  contact  vMk 
the  vessels  tnd  tendons  of  the  flexor  masdes,  which  pass  vauiet 
cover  of  it  into  the  sole  of  the  foot. 

589.  The  fascia  an  tke  dorsum  of  tkt  foot  is  a  thin  lamella 
which  covers  the  extensor  taidons,  beii^  prolonged  from  the 
lower  border  of  the  annular  ligament  forwaids  to  the  digitd 
phalanges.  When  traced  towards  the  external  border  of  the 
foot,  it  is  found  to  be  attached  to  the  head  of  the  fifth  metatarsal 
bone.  Behind  that  point  it  becomes  blended  with  the  corre- 
sponding maigin  of  the  plantar  fascia,  and  before  it  the  mem- 
brane folds  over  the  abductor  and  short  flexor  of  the  little  toe, 
and  unites  with  the  digital  process  of  the  plantar  fascia  that  lies 
beneath  them.  When  traced  along  the  inner  border  of  the  foot, 
we  find  the  membrane  passing  over  the  fleshy  fibres  of  the  ab- 
ductor poUicis.  Posteriorly,  it  is  attached  to  the  calcaneum ; 
but  in  all  that  part  called  the  hollow  of  the  foot,  after  covering 
the  muscle  just  named,  it  is  folded  round  its  outer  border,  and, 
for  part  of  its  extent,  passes  deeply  towards  the  tarsal  bones, 
becoming  blended  with  a  septum  sent  upwards  by  the  plantar 
fiucia ;  farther  forwards  it  unites  with  the  first  digital  process  of 
the  fascia  just  named. 

The  examination  of  the  fascia  in  this  situation  is  earily  con- 
ducted by  dissecting  it  firom  the  tarsal  bones,  and  tracing  it  ov^ 
the  border  and  plantar  sur&ce  of  the  abductor  muscle,  when  its 
termination  and  attachments  will  be  found  to  be  as  above  stated. 

590.  The  plantar  fascia  is  a  dense  firm  layer  of  fibrous  struc- 
ture, extended  from  the  calcaneum  to  the  heads  of  the  metatarsal 
bones,  along  the  sole  of  the  foot.  Its  fibres  are  white  and 
glistening;  most  of  them  are  longitudinal  in  their  direction. 
The  transverse  fibres  by  which  these  are  woven  into  a  layer  in- 
crease somewhat  in  strength  at  the  fore  part,  particularly  where 
the  digital  processes  are  given  ofi*.  The  &aci&  is  attached  be- 
hind to  the  posterior  tubercles  on  the  plantar  suriace  of  the  cal- 
caneum, where  its  fibres  (the  greater  number  of  which  are  longi- 
tudinal) are  aggregated  into  a  narrow,  thick  fiuMiculus.     Froi^ 
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this  point  the  fibres,  as  they  proceed  forwards,  diverge  and 
arrange  themselves  into  two  parts,  separated  by  a  depressed  in- 
terval, one  carresponding  with  the  muscles  of  the  littk  toe,  the 
other  with  the  middle  of  the  taarsns  and  the  whole  width  of  the 
metatarsus.  The  external^  or  narrow  part,  after  being  connected 
firmly  with  the  fifth  metatarsal  bone,  sends  forwards  some  thin 
fibres  which  unite  with  the  last  digital  process  of  the  larger  por- 
tion. By  its  outer  border  it  gives  attachment  to  the  fiiscia  of 
the  dorsum  of  the  foot ;  firom  the  inner  it  sends  a  process  up- 
wards to  the  tarsal  bones,  which  contributes  to  form  a  septum 
between  the  plantar  muscles.  The  broad  portion  of  the  &bc\sl 
becomes  thin  as  its  fibres  diverge,  and  ultimately  resolves  itself 
into  five  processes  corresponding  with  the  metatarsal  bones. 
Each  process,  on  reaching  the  digital  extremity  of  these  bones, 
divides  into  two  fasciculi,  which  separate  and  become  attached 
to  their  sides,  and  to  the  lateral  ligaments,  thus  leaving  an  angu- 
lar interval  for  the  transmission  of  the  flexor  tendons  and  the 
vessels  to  the  phalanges  of  the  toes.  From  each  border  of  this 
part  of  the  fascia  a  membranous  partition  is  given  off,  which 
separates  the  mass  of  muscles  placed  in  the  middle  of  the  foot 
firom  those  which  are  situated  along  its  borders,  and  belong  to  the 
great  and  little  toes.  These  septa  are  not  merely  interposed  be- 
tween the  lateral  and  middle  bundles  of  muscles ; — a  thin  fiu^da 
will  be  found  passing  across  from  one  to  the  other,  separating 
the  three  superficial  muscles  from  those  which  are  deeper  seated, 
and  at  the  same  time  combining,  with  the  septa  at  the  sides  and 
the  plantar  fascia  beneath,  to  form  a  sort  of  sheath  for  each  of 
the  three  muscles  alluded  to. 

If  the  middle  or  broader  portion  of  the  fascia  be  divided  by 
an  incision  carried  firom  behind  forwards,  and  the  two  parts  re- 
flected to  each  side  off  the  flexor  brevis,  the  septa  will  be  ob- 
served passing  upwajsds ;  and  if  that  muscle  be  drawn  aside,  the 
deep  fascia  will  come  into  view. 

It  may  be  proper  to  observe,  that  the  plantar  fiucia  is  umially 
said  to  consist  of  three  portions,  the  lamella  which  covers  the 
great  toe  being  considered  as  one.  But  this  will  be  found,  if 
examined  in  the  way  already  pointed  out  (589),  to  be  a  prolon- 
gation from  the  fiuicia  on  the  dorsum  of  the  foot,  to  which  its 
structure  is  strictly  analogous,  and  therefore  altogether  different 
from  that  of  the  plantar  fiuscia. 
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ABDOMINO-INGUINAL  REGION—SURQICAL  ANATOMY   OF. 

591.  The  miMcuhr  parietes  of  the  abdomen,  it  will  be  reool- 
lected,  consist  of  three  lamells  at  each  side,  placed  one  orer 
the  other.  The  arrangement  of  their  fibres,  in  the  greater  part 
of  their  extent)  is  well  calculated  to  support  the  viscera,  and 
prevent  their  protrusion.  The  external  set  incline  downwards 
and  inwards,  those  subjacent  to  them  run  in  the  opposite  direc- 
tion, whilst  the  internal  ones  take  a  transverse  course ;  so  that 
they  afford  to  each  other  a  mutual  suppcnrt. 

But  this  arrangement  does  not  obtain  throughout  the  entire  ex- 
tent of  these  muscles.  At  the  lower  part  of  the  abdomen,  in  the 
part  generally  known  as  the  **  inguinal  region,^**  or  ^^  abdomino- 
inguinal,^  (meaning  thereby  the  part  just  above  Poupart^s  liga- 
ment,) the  fibres  of  the  muscles  are  quite  differently  disposed  ; 
they  all  incline  downwards  and  inwards,  and  thus  lose  the  ad- 
vantage obtained  by  the  arrangement  above  noticed.  The  fibres 
also  of  the  two  inner  muscles,  in  this  part,  are  thin  and  pale, 
and,  moreover,  an  interstice  exists  beneath  their  lower  border 
for  the  passage  of  the  spermatic  cord  of  the  male,  and  the  round 
ligament  of  the  female.  In  the  external  muscle,  also,  an  aper- 
ture is  formed  for  the  transmission  of  the  same  parts.  Again  ; 
Poiipart^s  ligament  being  merely  stretched  across  from  the  spi- 
nous process  of  the  ilium  to  the  os  pubis,  can  only  be  conti- 
guous to,  or  in  apposition  with,  the  parts  which  pass  beneath  it 
from  the  abdomen  down  to  the  thigh,  viz.  the  psoas  and  iliacus 
musdes  and  the  femoral  vessels.  These  are  obviously  so  nuiny 
sources  of  weakness — so  many  deficiencies  in  the  structure  of 
the  part,  which,  if  not  guarded  against  by  some  additional  pro- 
vision, would  leave  us  constantly  exposed  to  the  occurrence  of 
intestinal  protrusions  both  above  Poupart^s  ligament  and  below 
it.  Such  a  provision  appears  to  be  made  by  means  of  a  lining, 
which  is  placed  at  the  inside  of  the  abdominal  muscles  ;  but  its 
description  can  be  more  conveniently  given  farther  on  (sect. 
59^),  as  we  here  take  the  different  textures  found  in  the  ingoi- 
nal  region  as  they  present  themselves,  layer  after  layer,  in  our 
everyday  examinations  of  them. 

Dissection, — Make  an  incision  through  the  skin  directly  inwards 
from  the  anterior  superior  spme  of  the  ilium  to  the  middle  line  of  the 
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body  (linea  alba);  carry  another  thence  down  to  the  pubes. — Reflect 
this  anguW  fiap  of  tegument  down'  upon  the  thigh^  without  disturb- 
ing the  loose  cellular  layer  beneath  it  This,  is  called  the  supcificial 
faAcia — ^it  requires  a  detailed  notice. 

592.  The  superficial  fascia  (fascia  superficialis)  is  a  layer  of 
cellular  memhrane  placed  between  the  skin  and  the  external 
oblique  muscles  in  their  entire  extent,  and  which  is  moreover 
prolonged  upwards  over  the  thorax,  down  on  the  thighs,  and 
backwards  into  the  loins.  It  is  in  fact  part  of  the  subcutaneous 
cellular  membrane  which  we  find  all  over  the  body ;  but  in  the 
region  here  referred  to,  it  deserves  particular  attention,  from  its 
forming  one  of  the  coverings  of  hernial  tumours.  In  the  human 
subject  it  can  add  little  to  the  strength  of  the  abdominal  pari- 
etes ;  but  in  animals,  particularly  in  the  larger  quadrupeds,  its 
place  is  occupied  by  a  membrane  of  a  yellow  colour,  firm  tex- 
ture, and  quite  elastic,  which  assists  the  muscles  materially  in 
supporting  the  viscera.  Its  structure  in  these  cases  is  analo- 
gous to  that  of  the  ligamenta  subflava  of  the  vertebrse,  or  to  the 
middle  coat  of  arteries,  according  to  the  opinion  of  those  who 
deny  their  muscularity. 

Dissection, — The  superficial  fascia  increases  in  thickness  towards  the 
lower  part  of  the  abdomen^  and  in  its  substance  may  be  observed  to 
run  the  superficial  epigastric  vein  and  artery^  so  that  along  their  course 
it  may^  by  a  little  care^  be  separated  into  two  layers^  one  being  be- 
hind^ the  other  before  these  vessels;  but  on  each  side  of  the  vessels  it 
remains  single  and  undivided.  Taking  the  vessels  as  a  guide^  the  an- 
terior layer  of  the  fiucia  can  be  dissected  off  them  as  far  down  as  the 
saphenous  opening  in  the  fascia  lata^  and  thenoe  downwards  uninter- 
ruptedly over  the  thigh.  Externally,  where  the  membrane  is  undi- 
vided^ it  can  be  traced  over  the  iliac  part  of  the  &8cia  lata>  and  inter- 
nally over  the  spermatic  cord,  and  so  to  the  scrotum^  forming  one  of 
its  layers^  and  thenoe  down  into  the  perinseum.  When  raised  from 
the  aponeurosis  of  the  external  oblique  muscle^  and  reflected  down^ 
together  with  the  small  vessels  which  lie  upon  it,  we  find  it  closely 
connected  by  cellular  bands  with  the  line  of  junction  between  the  iliac 
portion  of  the  fascia  lata  and  Poupart's  ligament^  and  further  down  it 
becomes  connected  with  the  borders  of  the  saphenous  opening, — ^that 
layer  of  it  which  lies  behind  the  vessels  being  stretched  across  froni 
one  border  to  the  other,  so  as  to  form  the  cribrifbrm  fascia  or  lamella 
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thiough  whieh  the  svyerfidal  yesieli  pt8i»  and  mhiA,  for  the  reaaoiis 
already  stated  when  desciibing  the  fiaurie  lata^  cninot  be  considered 
as  a  part  of  that  membiaae.    (Sect*  Md.) 

59S.  The  aponeurosis  of  the  external  obliqae  muscle  being 
exposed  by  the  removal  of  the  superficial  fiiscia,  the  fibres  which 
compose  it  will  be  observed  gradually  to  separate  as  they  ap- 
proach the  crista  of  the  os  pubis,  and  to  be  aggregated  into  two 
bundles,  leaving  an  interval  between  them,  as  they  pass*  tlie  one 
to  the  symphysis  pubis,  the  other  to  its  tuberosity.  This  in- 
terval must  therefore  be  of  a  triangular  form,  its  base  corre- 
sponding with  the  crista  of  the  os  pubis,  and  the  sides  with  the 
two  bundles  of  fibres  above  referred  to.  This  has  been  called 
the  external  abdominal  ringy — a  term  evidently  ill-chosen,  if 
its  form  be  considered,  more  particularly  as  its  bounding  lines 
are  named  pillars.  Towards  the  crista  of  the  os  pubis  a  round- 
ed cord  (spermatic)  projects  through  the  opening,  but  its  bor- 
ders or  pillars  are  not  distinctly  defined,  which  is  owing  to  the 
circumstance  of  a  membrane  being  stretched  across  from  one  to 
the  other,  and  also  prolonged  on  the  cord. 

594.  Inter-columnar  fascia. — If  the  surface  of  the  aponeu- 
rosis of  the  external  oblique  be  examined,  a  series  of  fibres  will 
be  observed  running  upon  it  and  describing  arches,  the  con- 
vexities of  which  look  downwards  and  inwards.  As  they  ap- 
proach the  triangular  aperture  they  become  more  cloady  aggre- 
gated together,  and  lose  their  fibrous  character,  so  as  to  assume 
that  of  a  smooth  membmne,  which  passes  thenee  downwards  on 
the  cord,  forming  one  of  its  investments.  Whilst  resting  on 
the  fibres  of  the  muscle,  this  structure  is  called  the  ^*  inter- 
columnar  fiiseia,^^  and  where  it  comes  into  contact  with  the 
cord  it  receives  the  name  of  fascia  of  the  cord,  or  fasciu  sper^ 
mattca. 

In  order  to  exhibit  clearly  the  margins  or  "  pillars'**  of  the 
ring,  this  thin  fiiscia  may  be  detached  from  the  cord  by  holding 
the  cord  forwards,  and  lightly  drawing  the  edge  of  the  scalpel 
all  round  it,  so  as  to  divide  the  fascia,  after  which  it  can  be 
readily  pushed  upwards. 

Dtsseetion. — The  aponeurosis  of  the  external  oblique  muscW  may« 
in  the  next  place,  be  divided  by  an  incision  carried  horizontally  in- 
wards from  the  anterior  superior  spine  of  the  ilium  to  the  lipea  alba^ 
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from  the  tennination  of  which  another  diould  be  dmwn  down  to  the 
pubes.  The  angular  Bap  thus  included  may  then  be  reflected  down 
on  the  thigh^  by  which  means  the  internal  oblique  mufide  is  brought 
into  yiew^  and  also  the  cremaster^  which  is  given  off  from  its  lower 
border^  and  thence  prolonged  upon  the  cord^  with  which  it  passes 
through  the  opening  in  the  external  oblique  muscle.  The  cord  lying 
undisturbed  in  its  situation^  will  be  observed  to  rest  (so  far  as  it  is  ex- 
posed by  reflecting  the  external  oblique)  upon  the  fibres  of  the  internal 
oblique^  after  having  passed  beneath  its  lower  border.  For  the  same 
extent  it  is  covered  by  the  aponeurosis  of  the  external  oblique^  and 
inferiorly  it  is  supported  by  the  groove  formed  by  the  lower  fibres  of 
the  latter^  as  they  turn  obliquely  backwards  and  inwards  to  reach 
their  second  and  third  insertions.  Supported  in  this  groove  to  the 
point  at  which  it  passes  through  the  external  ring,  the  cord  will  be 
observed  to  incline  a  little  outwards  after  its  exit,  and  to  lie  to  the 
outside  of  the  tuberosity  of  the  os  pubis. 

The  next  step  is  to  expose  ike  cord  in  the  rest  of  its  extent;  to  effect 
which  it  becomes  necessary  to  detach  the  fibres  of  the  internal  oblique 
muscle  from  the  inner  sur&ce  of  Poupart's  ligament,  and  to  draw 
them  inwards,  together  with  the  cremaster,  towards  the  middle  line. 
This  requires  to  be  done  with  care,  in  order  to  separate  them  from  the 
transversalis  muscle,  whose  fibres  in  this  part  run  in  the  same  course, 
both  hemg  also  ins^f^arably  united  previously  to  their  insertion  into 
the  crista  of  the  os  pubb.  When  this  is  effected,  the  cord  will  be 
Ibund  to  pass  beneath  the  lower  fibres  of  the  transversalis  muscle, 
where  they  form  an  arched  border  over  it ;  and  if  these  fibres  be  care* 
fully  pushed  upwards,  by  passing  the  handle  of  a  scalpel  beneath 
them,  a  thin  membrane  will  be  brought  into  view,  on  which  the  mus- 
cle last  named  rests.  Through  this  membrajae  the  cord  passes ;  in 
doing  so,  however,  it  does  not  pass  through  it  as  it  mi^t  be  supposed 
to  do  through  a  hole  in  a  sheet  of  paper,  or,  in  other  words,  through 
aii  aperture  with  a  sharp  and  defined  border.  On  the  contrary,  the 
Qord  in  its  passage  carries  with  it,  from  the  margin  of  the  opening,  a 
prolongation  which  runs  down  upon  it,  enclosing  it  all  round,  a^d 
gradually  narrowing  so  as  to  become  of  a  fmmel-shape. 

Now,  it  the  fibres  of  the  transversalis  muscle  be  detached  a  little 
farther,  an  artery  (the  epigastric)  will  be  observed  running  from  below 
upwards,  lying  to  the  inner  side  of  the  cord,  at  the  point  where  the 
latter  pierces  the  membmie.  This,  it  may  now  be  observed,  is  called 
the  Jascia  fy-anwersalis,  from  lying  behind  the  muscle  of  that  name,- 
and  forms  part  of  a  geaeral  lining  placed  within  the  abdominal  parietes. 
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595.  Inguinal  rtfnaf:  — The  spemmtie  cord,  then,  in  its 
passage,  lies  in  an  obliqne  canal  (inguind)  fonned  for  it  in  tke 
wall  of  the  abdomen ;  it  presents  an  inlet,  an  outlet,  and  an 
intervening  space,  viz.  the  canal  itself,  eadi  of  wfaidi  requires  a 
spedd  notice. 

Abdominal  rtn^— tnlfma/ :— The  inlet,  or  inner  aperture  4»f 
the  cana%  is  called  <*  the  internal  abdominal  ring  ;^  it  is  sitnated 
in  the  fascia  transversalis,  being  that  part  of  it  through  which  the 
cord  passes  as  it  is  about  to  emerge  from  the  cavity  of  the 
abdomen.  It  corresponds  with  the  middle  point  between  the 
anterior  superior  spinous  process  of  the  ilium  and  the  symphysis 
pubis,  being  about  half  an  inch  above  the  margin  of  Poupart^s 
ligament.  Its  existence  may  be  determined,  and  its  maigins 
defined,  or  rather  margins  may  be  given  to  it,  by  holding  the 
cord  forwards,  and  cutting  across  the  prolongation  which  it  re- 
ceives from  the  fiiscia.  When  the  cord  is  relaxed,  the  aperture 
becomes  apparent. 

Abdominal  ring — external : — The  outlet,  or  the  inferior  and 
external  opening,  fig.  99, 10,  is  called  <^  the  external  abdominal 
ring  i*^  it  is  the  triangular  interval  left  between  the  fibres  of  the 
external  oblique  muscle,  which  has  been  already  described  (598). 

The  inguinal  canal  is  the  interval  between  the  two  apertures 
here  noticed,  its  direction  being  downwards,  inwards,  and  a  little 
forwards.  Its  length  may  be  said  to  be  from  an  inch  and  a  half 
to  two  inches ;  as  it  varies  in  different  instances,  being  greater 
in  the  female  than  in  the  male  subject,  and  in  adult  age  than 
in  infancy.  To  understand  rightly  the  nature  of  this  canal, 
and  the  structures  in  which  it  may  be  said  to  be  formed,  we 
must  consider  the  course  of  the  spermatic  vessels  in  their  pro- 
gress from  the  abdomen  down  to  the  scrotum,  and  the  relations 
which  they  bear  successively  to  the  fiiscia  tmnsversalis,  and  the 
transversalis  muscle, — to  the  internal  oblique  muscle  and  also 
to  the  external  oblique ;  for  these  are  placed  and  adjusted  in  a 
manner  so  peculiar,  that  the  vessels  in  passing  to  their  destina- 
tion bear  to  each  a  special  relation  in  the  different  parts  of  their 
course.  How  they  are  made  in  this  short  interval  to  pass 
through,  beneath,  upon,  and  between  the  contiguous  sui&ces 
anil  borders  of  the  structures  above  named  is  shown  in  the  next 
paragraph. 

596.  Spermatic  card — its  coverings  and  relations  i-r-At  the 


poiiLt  above  kuiicatedy  vi&  midway  lietween  the  anterior  su- 
perior spine  of  the  ilium  and  the  pubic  ajmphysis,  the  spermatic 
¥e«^ls  and  the  vas-ckferens  meet  at  an  angle.  They  there  pass 
through  tke  fascia  trans versplis,  as  has  b^n  alr^y  stated,  and 
receive  from  it  their  first  investment,  viz.  the  funnel-shaped 
piaoeBS.given  off  &om  the  maigin  of  the  internal  ring.     Thus 

-  e]|dx>8#4»  they  turn  downwards  smd  inwards,  under  cover  of  the 
toxM^Tersalis  muscle,  smd  then  under  the  internal  oblique.  Dur- 
ing this  part  of  its  course,  which  is  about  one-third  of  the 
length  of  the  canal,  the  cord  rests  upon  the  fascia  transversalis, 
and  is  cov^ed  immediately  by  the  muscles  just  mentioned.  It 
then  passes  beneath  the  lower  border  of  the  internal  oblique 

.  muscle,  and  receives  its  second  covering,  viz.  the  cremaster ; 
and  during  the  rest  of  its  course  it  lies  between  the  contiguous 
sui&ces  of  the  internal  and  external  oblique  muscles.  For  it 
rests  upon  the  conjoined  fibres  of  the  internal  ob\^que  and  trans- 
versalis muscles  (where  they  turn  down  to  be  inserted  into  the 
crista  of  the  os  pubis  and  the  pectineal  line),  and  is  covered  by 
the  aponeurosis  of  the  external  oblique.  Finally,  it  passes 
through  the  external  ring,  where  its  third  investment  is  placed 
upon  it,  viz.  the  inter-columnar  fascia,  or  fascia  of  the  cord, 
after  which  it  becomes  covered  by  the  superficial  &scia  and  the 
common  integument. 

These  difierent  structures  are  examined  with  attention  by 
anatomists,  not  so  much  from  a  consideration  of  any  importance 
or  interest  they  possess  in  the  natural  or  healthy  condition  of 
the  parts,  but  in  consequence  of  the  relation  which  they  bear 
to  hernial  tumours  when  they  occur  in  this  situation.  Five 
lamellae,  it  will  be  recollected,  have  been  here  enumerated  as 
forming  the  investments  of  the  cord.  They  have  been  taken 
in  the  order  in  which  the  cord  and  testis  come  into  contact  with 
them  whilst  passing  from  the  abdomen  down  into  the  scrotum. 
Should  a  portion  of  intestine  be  forced  through  the  internal  ring 
into  the  canal,  and  so  down  into  the  groin,  it  will,  during  its 
progress,  clothe  itself  in  these  same  investments,  having  pre- 
viously derived  another  from  the  peritonseum,  which  it  pushes 
before  it  at  the  moment  of  its  exit.  Hence  it  is  that  the  ana- 
tomist describes  these  structures  in  the  order  in  which  they  are 
super-imposed  upon  the  cord  or  hernial  sac ;  the  surgeon,  on 
theotjier  hand,  enumerates  them  in  the  order  in  which  they 
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successively  present  themselves  to  his  scalpel  nrhilst  lie  is  divid- 
ing them  during  an  operation. 

697.  Oblique  inguinal  Hernia'-^ situation  of : — When  the 
intestine  follows  the  course  of  the  spermatic  cord  through  the 
inguinal  canal,  the  tumour  which  it  forms  is  denominated,  from 
its  situation  and  direction,  '^  oblique  inguinal  hernia.'*^  In  such 
cases,  the  neck  of  the  hernial  sac  lies  close  to  the  external  side 
of  the  epigastric  artery,  on  which  account  Hesselbach  has  applied 
the  term  "  hernia  externa''  to  that  form  of  the  aifection  now 
under  consideration. 

598.  Direct  inguinal  Hernia — situation  of: — At  the  inner 
side  of  the  epigastric  artery  a  triangular  space  will  be  observed, 
its  sides  being  formed  by  that  vessel  and  the  external  border  of 
the  rectus  muscle,  and  its  base  by  the  crista  of  the  os  pubis  and 
the  part  of  Poupart's  ligament  intercepted  between  its  tuberosity 
and  the  epigastric  artery.  Should  the  intestine  protrude  in  this 
situation,  it  must  either  distend  and  push  before  it  the  conjoined 
fibres  of  the  trans versalis  and  internal  oblique  muscles,  or  it  may 
rupture  some  of  them,  and  escape  through  the  interval.  In 
either  case  it  passes  directly  forwards  through  the  external  ring, 
and  hence  has  been  denominated  direct  inguinal  hernia.  But 
Hesselbach  calls  it  hernia  interna^  from  its  relation  to  the 
epigastric  artery.  » 

Dissection, — Across  the  area  of  this  space  are  stretched  the  con- 
joined fibres  of  the  internal  oblique  and  transversalis  muscles,  which, 
even  with  the  addition  of  the  fascia  transversalis,  would  form  an  in- 
adequate support  to  the  viscera  in  this  situation,  particularly  as  the 
external  oblique  cannot  lie  evenly  upon  them,  owing  to  the  interposi- 
tion of  the  cord.  By  a  little  attention  a  number  of  white  tendinous 
fibres  may  be  observed  to  pass  obliquely  upwards  and  inwards  from 
about  the  inner  fourth  of  Poupart's  ligament,  as  well  as  from  the 
crista  of  the  os  pubis ;  and  after  crossing  the  area  of  the  triangular 
space,  to  terminate  by  being  inserted  into  the  linea  alba.  These  by 
being  stretched  between  the  points  just  referred  to,  and  by  running 
across  the  fibres  of  the  internal  oblique  and  transversalis  muscles,  with 
which  they  are  in  close  contact,  tend  materially  to  support  them. 
But  this  is  not  the  only  influence  they  seem  to  exert.  If  the  fibres  of 
the  external  oblique  be  cut  through,  so  that  no  part  be  allowed  to  re-- 
main  but  the  external  pillar  of  the  ring  and  Poupart's  ligament,  it  is 
clear  that  no  direct  communication  any  longer  exists  between  the 
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latter  and  the  linea  alba.  Now  if  the  linea  alba  be  pushed  to  the 
opposite  side,  or  if  it  be  cut  across  and  drawn  in  different  directions, 
by  being  held  in  the  forceps,  Poupart's  ligament  will  be  made  tense 
and  elevated  by  the  traction  exerted  upon  it  through  the  medium  of 
the  oblique  fibres  here  described.  These  fibres,  then,  serve  not  only 
to  strengthen  the  part  over  which  they  are  extended,  but  also  to  con- 
nect the  linea  alba  and  Poupart's  ligament,  somewhat  on  the  princi- 
ple of  a  diagonal  brace,  and  by  means  of  their  elasticity  tend  to 
weaken  the  force  of  any  pressure  made  upon  the  part  by  diffusing  it 
over  a  greater  extent  of  sur&ce. 

A  correct  and  clear  knowledge  of  the  direction  and  formation  of 
the  inguinal  canal  can  alone  enable  the  surgeon  to  apply  the  taxis 
judiciously  in  cases  of  oblique  hernia.  And  a  knowledge  of  the  pre- 
cise situation  of  the  internal  ring  is  no  less  necessary  to  point  out  the 
exact  spot  on  which  the  pad  of  a  truss  should  be  applied  to  prevent 
the  recurrence  of  a  hernial  protrusion. 

FEMORO-INGUINAL    REGION. 

The  groin  or  inguinal  region  is  divisible  into  two  parts 
— the  division  being  established  by  the  line  of  Poupart''s  liga- 
ment. The  portion  above  the  ligament  may  be  called  the 
''  abdomino-inguinal'"  region.  It  is  the  seat  of  the  oblique  and 
direct  forms  of  hernia,  as  well  as  that  peculiar  variety  of  the  for- 
mer which  occurs  in  infency,  and  is  thence  termed  '*  congenital" 
hernia.  Now  the  space  just  below  Poupart's  ligament, — ^that 
which  intervenes  between  it  and  the  saphenous  opening  in  the 
fascia  lata,  may  be  named  the  "  femoro-inguinal  region."  It  is 
the  seat  of  that  form  of  hernia  which  so  frequently  occurs  in  fe- 
males, and  which  is  usually  called  "  femoral"  from  its  protrud- 
ding  at  the  top  of  the  thigh. 

599.  Dissection. — After  having  examined  all  that  part  of  the  in- 
guinal region  which  lies  above  Poupart's  ligament,  reflect  the  skin 
down  from  the  front  of  the  thigh  for  about  four  or  five  inches — reflect 
the  superficial  fascia  also,  and  accurately  define  the  saphenous  opening. 
In  the  next  place,  separate  the  iliac  portion  of  the  fascia  lata  from  the 
lower  maigin  of  Poupart's  ligament  by  an  incision  carried  from  without 
inwards,  and  draw  it  down..  The  lower  border  of  the  ligament  may 
in^the  next  place  be  defined  by  passing  the  handle  of  a  scalpel  beneath 
it,  and  then  a  funnel-shaped  membranous  tube  will  be  observed  pass- 
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ing  down  behind  it^  narrowing  ad  it  descends^  and  investing  the 
femoral  vessels.  If  some  of  the  superficial  inguinal  glands  have  been 
letainedy  thexr  vasa  efferentia  may  be  readily  seen  (by  drawing  the 
glands  down^  so  as  to  render  the  vessels  tense)  to  pieree  the  inner  side 
of  the  tube,  and  render  it  cribrifonn.  This  tube>  by  a  little  care^  can 
be  insulated  from  Poupart's  ligament,  which  lies  before  it,  from  the 
border  of  Gimbemat's  ligament,  which  is  situated  at  its  inner  side, 
and  from  the  pubic  portion  of  the  fascia  lata,  on  whidi  it  rests ;  and 
if  it,  together  with  the  enclosed  vessels,  be  cut  across  two  inches  below 
Poupart's  ligament,  they  may  easily  be  drawn  up  towards  the  abdo- 
men. These  fiicts  bear  materially  on  the  anatomy  of  the  parts  con- 
nected with  femoral  hernia. 

When  the  examination  has  been  conducted  thus  far,  lay  open  the 
abdomen  by  making  an  incision  from  the  umbilicus  to  the  anterior 
superior  spine  of  the  ilium,  and  another  down  to  the  pubes,  then  draw 
the  flap  down  on  the  thigh.  The  intestines  should,  in  the  next  place, 
be  removed,  and  the  peritonaeum  care^ly  detached  from  the  iliac  fossa, 
and  from  the  inner  surface  of  the  flap  above  described,  as  well  as  from 
the  lumbar  region, 

CeUtdchfibrotis  lining — gerieral  idea  of:  —  When  these  measures 
have  been  taken,  the  inner  surface  of  the  parietes  of  the  abdomen  will 
be  found  to  be  lined  throughout  its  entiro  extent  by  a  smooth  shining 
membrane,  which  appears  to  be  placed  thero  for  the  purpose  of  strength- 
ening them  whero  they  are  most  in  need  of  support,  and  of  connecting 
them  together  whero,  from  the  &ct  of  their  being  meroly  contiguous, 
they  are  liable  to  be  separated  from  each  other,  and  so  leave  spaces 
into  which  the  intestines  may  be  protruded.     This  membrane  is  ex- 
ceedingly thin  at  the  upper  part  of  the  abdomen,  whero  it  may  be  said 
to  degenerate  into  mero  cellular  tissue,  but  it  gradually  becomes  moro 
dense  towards  the  lower  part — in  the  inguinal  region,  and  is  very  firm 
and  resisting  whero  it  rosts  on  the  iliacus  muscle.     Its  structure  may 
be  said  to  be  ceUtdo-fibroiis  ;  its  external  surface  is  in  intimate  contact 
and  even  union  with  the  muscular  parietes  of  the  abdomen,  whilst  the 
inner  one  is  in  apposition  with  the  serous  investment  (peritonaeum)  of 
the  viscera. 

At  a  first  inspection,  this  cellulo-fibrous  lining  would  appear  to  form 
a  cul-de-sac,  its  closed  extremity  being  placed  at  the  lower  part  of  the 
cavity — one  side  of  it  being  prolonged  upwards  behind  the  transversaUs 
muscle,  the  other  backwards  upon  the  iliacus,  the  juncture  or  seam 
marking  the  union  of  the  two  being  at  Poupart's  ligament.  H  owever, 
when  examined  with  attention,  it  will  be  found  not  to  form  a  complete 
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shut  sac  at  the  lower  part  of  the  abdomen^  hr  a  prolongation  of  a  tubu* 
lar  form  descends  from  it  romid  the  femoral  vessels^  so  as  to  become 
continuous  with  the  sheath  which  invests  them  in  the  rest  of  their  ex- 
tent. Again^  where  the  spermatic  vessels  pass  from  the  abdomen  into 
the  inguinal  canals  they  also  receive  a  tubular  investment^  which  ac- 
companies them.  Both  these^  it  will  be  recollected^  have  been  brought 
into  view  during  the  progress  of  the  dissections  already  directed. 

CeUulo'fibroibs  lining — its  division  into  parts : — The  membranous 
lining  is  not  usually  described  in  this  way  as  a  continuous  whole.  Its 
different  parts  are  examined  separately  and  with  much  detail^  so  that 
students  are  apt  to  regard  them  as  distinct  structures,  and  probably  in- 
tended for  different  purposes^  more  especially  as  each  has  been  desig- 
nated by  a  particular  name.  For  instance,  all  that  part  of  the  mem- 
brane which  lies  above  Poupart's  ligament,  and  lines  the  transversalis 
muscle,  has  been  from  this  circumstance  named  ihe/ascia  transversalis* 
The  posterior  part,  which  rests  on  the  iliacus  muscle,  has  been,  doubt- 
less for  a  similar  reason,  called  the /ascia  iliaca;  and  where  the  mem- 
brane is  prolonged  over  the  margin  of  the  pelvis  it  receives  the  name 
o£ /ascia  pelvica.  Finally,  where  it  becomes  reflected  upon  the  sides 
of  the  rectum  and  bladder,  some  have  gone  so  far  as  to  call  it  the 
vesical  fascia.  These,  it  may  be  observed,  are  anatoniical  or  topo- 
graphical names  taken  from  the  situation  of  the  different  parts  of  the 
membrane.  There  aie  others,  however,  which  have  a  surgical  origin 
(if  such  an.  expression  be  allowable),  inasmuch  as  they  are  derived 
from  their  connexion  with  pathological  conditions  of  the  parts,  or,  in 
other  words,  with  certain  forms  of  hernia.  Thus  the  tubular  prolonga- 
tion, already  noticed  as  descending  with  the  femoral  vessels,  has  been 
termed  the ./a«?2a^ojwm  of  femoral  hernia;  and  that  which  passes 
along  the  spermatic  cord  has  been  by  some  considered  as  the  fascia 
propria  of  inguinal  hernia.  With  this  general  view  of  that  structure, 
which  we  have  here  ventured  to  term  the  membranous  lining  of  the 
abdominal  parietes,  we  proceed  to  describe,  seriatim  et  singtdatim, 
the  different  portions  into  which  it  is  usually  divided. 

600.  The  fascia  transversalis  has  been  so  called  by  Sir  Astley 
Cooper  (who  discovered  it),  from  its  being  placed  behind  the  transver- 
salis muscle,  which  it  lines.  Some  degree  of  confusion  occasionally 
arises  from  the  use  of  this  term.  For  whilst  describing  the  different 
parts  of  this  region,  we  are  obliged  to  speak  of  the  transversalis  muscle 
— ^the  conjoined  fibres  of  the  transversalis  and  internal  oblique — the 
aponeurosis  of  the  transversalis,  and,  finally,  of  the  fascia  transversalis. 
The  repeated  use  of  the  same  term,  in  so  many  different  acceptations. 
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pioduees  no  small  degree  of  perplexity^  particulaily  to  stud^ats  at  the 
commenoeiiient  of  their  punuits.  We  may  then  take  one  step  at  least 
towards  removing  a  source  of  onbanassroent  to  ouiselYes^  at  the  same 
time  that  we  make  a  due  acknowledgment  to  the  individual  whose 
researches  have  thrown  so  much  li||^t  on  the  anatomical  structure  of 
the  parts  connected  with  hernia  ;  and  as  he  was  the  first  who  disooTeied 
and  described  the  memlmme  now  under  eonsidaatiim,  it  may  with 
great  pn^oiety  be  called  ySucta  Cooperu  The  fiiscia  traDSversalis^  or 
fiiscta  Gooperi,  then,  is  a  thin  smooth  manbraney  dosdly  adhering  to 
the  transrersalis  muscle ;  along  whose  iimar  sur&oe  it  may  be  traced, 
in  many  instanoesy  upwards,  as  fiir  as  the  margin  ^  the  ribs,  gradu- 
ally becoming  thiimer  as  it  asoonds  above  the  umbilicus  ;  downwards 
it  reaches  to  Poupart's  ligamoit  and  the  pulnc  symf^ysis.  and  out- 
wards it  extends  to  the  crista  ilii  (to  which  it  is  firmly  attadied). 
Finally,  if  examined  above  this  p(unt  of  bone,  it  will  be  found  pro- 
liMiged  deeply  into  the  lumbar  re^on,  where  it  gradually  degenerates 
into  oellulair  tissue.  As  the  manfarane  extends  inwards  to  the  middle 
line  (for  we  here  confine  our  atteiticm  to  one  laical  half  of  it),  it 
becomes  closely  adherent  to  the  aponeurosis  of  the  transvenalis  musde, 
and  where  it  lies  behind  the  rectus  it  becomes  thin  and  weak.  If 
firom  this  point  it  be  traced  downwards,  it  vriU  be  found,  afitf  lining 
the  rectus,  to  pass  along  the  moss  surfiice  of  the  pufaie  symphysis,  and 
thoioe  down  to  the  point  at  whidi  the  unrthra  escapes  firran  the  pdvis, 
whoe  it  is  reflected  backwards  iqMm  the  uqppear  surfice  of  the  nedc  of 
the  Uaddar,  on  wiudi  it  is  gradually  lost.  Along  the  lower  border 
of  the  abdomoi  the  memlvane  may  be  said  to  tffminate  at  Poupait's 
Hlgsment,  at  least  in  aU  that  part  of  its  extent  whidi  is  included  be- 
tween the  antedor  supoior  spine  <tf  the  ilium  and  the  exit  4^*  the  ves- 
sels, where,  by  uniting  with  the  foada  ihaca,  it  forms  a  complete  cul- 
de-sac,  the  junction  bong  indicated  by  a  white  line  nmning  fiom  with- 
out inwards ;  but  this  does  not  exactly  coneepond  with  the  ma^^  oC 
Poupart's  l^unoit.  Now  in  the  qpace  vdiidi  is  induded  between  the 
oclonal  border  of  the  feoMNral  artery  and  the  base  ^  Gimbonat's 
hgament,  the  monbiane  cannot  pass  baidwaids  to  join  the  fioda 
iliaca,  inasmuch  as  the  vessds  are  interposed  brt weoi  them.  Henoe 
it  is  prolonged  down  bdund  Poupart's  filament,  guided  as  it  were  by 
the  vessds,  and  forms  the  antedor  half  of  the  memhtanous  tube  thai 
invests  than,  and  whidi  has  beoi  already  more  than  once  aDuded  to. 
It  will  be  reooDected  that  the  foada  transvosalis  fonns  the  entire  of 
the  tubular  prahngstion  that  invests  the  «r*>™»i»V:  vessds,  as  they 
throu^  the  intonal  ring.    Whoi  desailwi]^  tlw  lastHmiiBd 
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opening,  no  mention  has  been  made  of  its  boundaries^  or  its  pillars,  as 
they  have  been  called.  It  is  difficult  to  conceive  the  existence  of  any- 
thing so  dense  or  defined  as  to  resemble  a  pillar^  in  a  membrane  so 
thin  and  uniform  in  its  structure-  Most  probably  a  consideration  of 
the  structure  of  the  external  ring  led  to  the  idea  that  it  was  necessary 
to  institute  an  analogy  between  it  and  the  internal  one>  and  so  to  as* 
sign  pillars  to  the  one  as  well  as  to  the  other;  however,  taking  it  to 
be  elliptical  in  its  form,  its  long  diameter  being  from  above  downwards* 
it  will  be  found  that  it  is  more  dense  and  firm  along  the  inner  segment 
of  the  ellipsis  than  at  the  external  one. 

601.  The  fascia  iliaca  is  more  dense  and  firm  than  the  membrane 
just  described.  It  is  in  close  contact  with  the  iliacus  muscle,  and,  like 
it,  is  attached  to  the  inner  margin  of  the  crista  ilii  from  the  anterior 
superior  spine  backwards  for  three- fourths  of  its  extent,  and  so  far  it  is 
continuous  with  the  fascia  transversalis,  which  has  been  described  as 
being  inserted  along  that  line.  When  traced  inwards,  it  is  found  to 
pass  behind  the  iliac  vessels  and  over  the  psoas  muscle,  along  the  inner 
border  of  which  it  sinks  into  the  pelvis.  Round  the  margin  of  this 
cavity  the  fascia  becomes  closely  connected  to  the  bone  by  means  of 
dense  cellular  fibres ;  after  which  it  descends,  lying  upon  the  inner  sur- 
face of  the  obturator  intemus  muscle,  until  it  comes  to  a  level  with  an 
oblique  line  extended  firom  the  symphysis  pubis  to  the  spine  of  the 
ischium.  At  the  point  here  indicated  the  fascia  turns  inwards,  guided 
by  the  pelvic  surface  of  the  levator  ani  muscle,  and  so  reaches  the  side 
of  the  rectum  and  bladder,  with  which  it  becomes  identified.  In  the 
interval  between  the  spine  of  the  ischium  and  the  promontory  of  the 
sacrum,  the  fascia  stretches  across  the  great  sciatic  notch,  covering 
over  the  parts  which  escape  through  it ;  and  as  it  lies  behind  the  in- 
ternal iliac  artery,  it  is  pierced  by  its  different  branches,  giving  to  each 
a  tubular  prolongation.  On  reaching  the  surfece  of  the  sacrum  the 
fascia  becomes  continuous  with  that  of  the  opposite  side. 

It  may  thus  be  observed  that  the  psoas  muscle  is  covered  by  the 
fascia  as  well  as  the  iliacus.  We  have  as  yet  traced  it  upon  the  for- 
mer no  higher  than  where  it  is  on  a  line  with  the  crista  ilii.  But  the 
fascia  does  not  cease  at  this  point ;  it  extends  upwards  on  the  psoas  • 
muscle,  being  prolonged,  from  its  surface,  inwards  upon  the  lumbar 
vertebrsB,  whilst,  along  its  external  border,  it  is  united  with  the  ante- 
rior lamella  of  the  lumbar  aponeurosis  of  the  transversalis  muscle,  and 
terminates  superiorly  by  being  inserted  into  the  ligamentmn  arcuatiun 
proprium.  Thus  we  find  that  the  numerous  interstices,  apertures, 
and  foramina,  which  occur  in  this  extensive  region,  are  covered  over 
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by  this  membmne.  We  now  proceed  to  examine  that  part  of  it 
which  is  more  immediatdy  connected  with  the  anatomy  of  femoral 
hernia. 
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602.  When  traced  to  the  lower  p$rt  of  the  iliac  fossa,  the 
fascia  iliaca  is  found  to  turn  forwards  a  little,  and  to  become 
blended  with  the  fascia  transversalis  in  all  that  part  of  its  extent 
which  intervenes  between  the  superior  spine  of  the  ilium  and  the 
exit  of  the  femoral  vesiSels,      But  in  the  interval  between  this 
point  and  the  base  of  Gimbemat's  b'gament  the  fascia  cannot 
come  forwards  so  as  to  form  a  junction  with  the  fascia  transver- 
salis, in  consequence  of  the  interposition  of  the  vessels;  on  which 
account  it  passes  down  behind  them,  forming  the  posterior  part 
of  their  funnel-shaped  sheath.     Now,  having  already  derived 
the  part  of  this  membranous  tube  or  sheath  that  lies  before  the 
vessels  from  the  fescia  transversalis,  and  that  which  is  behind 
them  from  the  fascia  iliaca,  it  remains  only  to  add,  that,  in  order 
to  complete  the  tube,  the  membranes  unite  externally  along  the 
side  of  the  artery,  and  internally  at  the  base  of  Gimbemafs 
ligament.     The  tube  is  wide  above,  but  gradually  narrows  as  it 
descends.     The  external  border  runs  straight  downwards  along 
the  artery,  to  which  it  is  closely  applied ;  the  internal  one  in- 
clines obliquely  downwards   and   outwards,  from  the  base  of 
Gimbemat^s  ligament,  so  as  to  reach  the  vessels.     The  external 
part  of  it  only  is  thus  found  occupied  by  the  vessels,  the  remain- 
der is  unoccupied  (except  by  lymphatic  glands),  and  presents 
an  oval  opening  called  ike  femoral  ring,  which  is  the  only  out- 
let that  exists  behind  Poupart'^s  ligament  through  which  a  por- 
tion of  intestine  can  be  protruded.     Such  an  accident  cannot 
happen  immediately  in  front  of  the  vessels ;  for  we  find  inter- 
posed between  them,  and  connecting  the  anterior  to  the  posterior 
sides  of  the  tube,  a  firm  process  of  membrane  preventing  their 
separation.     Moreover,  the  sub-serous  cellular  tissue,  which  lies 
upon  the  iliac  vessels  in  their  entire  course,  becomes  dense  and 
firm  near  their  exit,  as  it  is  being  reflected  from  them  to  the 
anterior  wall  of  the  abdomen. 

608.  Femoral  arch. — It  may  here  be  observed  that  the  term 

femoral  arch  is  applied  to  the  whole  space  between  the  anterior 

superior  spine  of  the  ilium  and  the  angle  of  the  os  pubis,  its 
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boundaries  being  the  irregularly  curved  border  of  the  os  in- 
nominatum,  and  Poupart's  ligament,  which  stretches  across  it. 
Through  this  space  pass  the  psoas  and  iliacus  muscles,  the  femo- 
ral vessels  and  nerves,  which,  with  the  peculiar  arrangement  of 
the  membranes  above  described,  effectually  prevent  the  protru- 
sion of  a  hernia  between  the  spine  of  the  ilium  and  the  femoral 
vein : — 

Femoral  ring. — But  such  an  occurrence  may  happen  to  the 
inside  of  that  vessel,  the  intestine  passing  into  the  femoral  ring, 
whose  boundaries  (bearing  in  mind  that  it  is  lined  by  the  mem- 
branous sheath  above  described)  may  be  thus  enumerated :  ante- 
riorly it  is  bounded  by  Poupart'^s  ligament,  posteriorly  by  the 
OS  pubis,  internally  by  the  base  of  Gimbemat's  ligament,  and 
externally  by  the  femoral  vein. 

Femoral  canal. — This  ring  forms  the  inlet  to  a  canal  whose 
outlet  is  the  saphenous  opening  in  the  fascia  lata,  and  through 
which  the  intestine  descends,  behind  Poupart's  ligament,  into 
the  upper  part  of  the  thigh,  constituting  femora/  hernia.  The 
ring  does  not  at  first  distinctly  appear,  even  after,  the  removal 
of  the  peritonaeum,  as  its  margin  is  still  obscured  by  a  layer  of 
the  sub-serous  cellular  tissue,  which  in  this  situation  is  rather 
thick  and  dense ;  this,  however,  can  be  readily  removed. 

It  may  not  be  altogether  out  of  place  to  observe  that  we  are 
constantly  in  the  practice  of  using  the  word  crural  as  if  it  were 
synonymous  with  yemora/,  when  treating  of  the  different  struc- 
tures here  noticed.  We  say  crural  ring— crural  arch — crural 
nerve  —  crural  hernia  —  which  necessarily  produces  not  a  little 
confusion,  as  crus  means  the  leg,  not  the  thigh,  and  is  sjmony- 
mous  with  pcufjfjiffjy  tibia. 

The  relation  of  the  vessels  to  the  ring  requires  to  be  atten- 
tively considered.  The  external  iliac  vein  and  artery  lie  to  the 
outside  of  the  ring,  and  therefore  of  a  hernial  sac,  should  it 
occupy  that  situation.  The  epigastric  artery,  arising  from  the 
iliac,  runs  obliquely  along  the  extenial  border  of  the  femoral 
ring,  and  must  bear  the  same  relation  to  a  hernial  tumour. 
Continuing  to  ascend,  this  vessel  lies  to  the  inner  side  of  the 
spermatic  artery  and  vas  deferens,  and  therefore  will  be  similarly 
placed  with  regard  to  the  neck  of  an  oblique  inguinal  hernia. 
When  the  obturator  artery  arises  from  the  epigastric,  which  is 
not  an  unusual  occurrence,  it  passes  downwards  and  inwards  into 
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the  pelvis.  If  it  arises  by  a  common  trunk  with  the  epigastric, 
or  starts  from  that  vessel  close  to  its  commenc^nent,  its  course, 
as  it  descends,  will  lie  obliquely  along  the  lower  half  of  the  ex- 
ternal bordor  of  the  ring.  In  such  a  case  this  aperture,  if 
viewed  from  within,  the  vessels  having  been  injected,  will  pre- 
sent the  form  of  an  ellipse,  its  greater  diameter  being  from 
before  backwards,  the  external  side  being  formed  bj  the  two  arte- 
ries diveiging  to  their  destinations,  and  the  internal  one  bj  the 
curved  base  of  Gimbemat^s  ligament.  But  should  the  obtu- 
rator artery  arise  from  the  epigastric  higher  up,  its  direction  will 
then  correspond  with  the  superior  and  inner  border  of  the  ring, 
which  will  therefore  be  nearly  surrounded  by  vessels.  This, 
however,  is  a  rare  occurrence. 

DIFFERENT   FORMS  OF   HERNIA. 

604.  Having  thus  examined  the  disposition  and  mutual  relations 
of  the  different  structures  of  which  the  abdominal  parietes  are  com- 
posed^ we  proceed  to  make  a  few  remarks  on  the  practical  application 
that  may  be  made  of  the  &ct8  which  we  have  here  reviewed  in  detail. 
We  shall  suppose  that  the  subject  lies  on  the  table^  and  that  the  di^ 
ferent  processes  of  dissection  above  pointed  out  have  been  conducted 
on  one  side^  the  other  remaining  untouched.     It  may  in  the  first  place 
be  observed,  that  if  a  hernial  tumour  has  occurred  towards  the  lower 
part  of  the  abdomen,  the  intestine  must  have  escaped  either  inunedi- 
ately  above  Poupart's  ligament,  or  below  it.     In  the  former  case  it 
is  termed  inguinal  hernia,  in  the  latter y^wora/.     It  must  obviously 
be  a  matter  of  the  first  consequence  to  determine  this  point  with  cer- 
tainty, and  without  any  delay ;  for  on  it  depends^  not  only  the  success 
of  the  efforts  made  to  reduce  the  hernia  by  what  is  called  the  taxis^ 
but  also  the  propriety  and  manner  of  performing  every  step  of  the 
operation  requisite  for  the  relief  of  a  strangulated  intestine,  from  the 
first  incision  through  the  skin  to  its  final  completion.     This  question 
can  be  determined  only  by  ascertaining  with  accuracy  the  position  of 
the  neck  of  the  tumour,  and  then  carefully  tracing  out  its  relation  of 
place,  or  its   position  with   regard  to  Poupart's  ligament.      If  the 
tumour  be  of  moderate  size,  so  that  the  finger  may  be  passed  along 
the  ligament,  from  the  tuberosity  of  the  pubes  outwards,  little  doubt 
can  remain  as  to  whether  it  lies  below  or  above  its  border.     But  a 
large  inguinal  hernia  will  obscure  this  part  by  its  descent,  and  a  laige 
femoral  one  by  its  ascent ;  for  when  the  latter  has  passed  down  for 
some  way,  it  turns  up  towards  the  abdomen,  lying  on  Poupart's  liga- 
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ment^  and  so  occupies  the  situation  of  the  other  species.  But  if  such 
a  tumour  can  be  drawn  down  a  little^  by  making  it  slide  between  the 
skin  and  fascia,  its  point  of  attachment  can  at  once  be  determined. 
And  if,  in  the  other  form  of  the  disease,  the  tumour  be  pushed  a  little 
upwards  and  inwards,  so  that  the  situation  of  its  neck  can  be  ascer- 
tained, and  the  ligament  defined,  as  above  suggested,  a  satisfactory 
conclusion  will  at  once  be  arrived  at.  Suppose  it  to  be  decided  that 
the  tumour  lies  above  Poupart's  ligament,  and  therefore  that  it  is  an 
inguinal  hernia,  we  have  seen  that  its  descent  may  be  along  the  course 
of  the  inguinal  canal,  or  it  may  pass  straight  forwards  through  the  ex- 
ternal ring, — constituting,  in  the  former  case,  an  oblique, — in  the  latter, 
a  direct  inguinal  hernia.  It  is  indispensably  necessary,  as  well  in 
reference  to  the  taxis  as  to  the  operation,  to  distinguish  even  these, 
though  so  closely  allied.  The  situation  of  the  spermatic  cord,  the 
direction  of  the  tumour,  and  also  its  form,  furnish  sufficient  data  on 
which  the  diagnosis  may  be  established.  In  the  oblique  hernia,  the 
tumour  inclines  upwards  and  outwards,  in  the  direction  of  the  spine  of 
the  ilium,  the  vas  deferens,  and  the  spermatic  vessels  lying  behind  it. 
In  the  direct  descent,  the  tumour  may  be  traced  upwards  in  the  direc- 
tion of  the  lunbilicus,  and  the  cord  will  be  found  to  its  external  side, 
and  partly  in  front  of  it. 

605.  The  taxia-^^jn-inciple  of. — Now,  if  the  previous  question  here 
raised  be  determined,  and  if  the  case  has  been  decided  to  be  an  oblique 
inguinal  hernia,  it  remains  for  the  surgeon  to  restore  the  intestine,  by 
the  taxis,  if  possible ;  if  not,  by  an  operation.  Previously  to  making 
any  effort  at  reduction,  the  abdominal  muscles  should  be  relaxed  as 
much  as  possible,  which  can  be  done  by  approximating  their  points  of 
attachment.  With  this  view,  the  body  being  placed  in  the  recumbent 
posture,  the  shoulders  should  be  raised  and  supported,  and  the  thighs 
bent  on  the  pelvis,  that  of  the  affected  side  being  also  inclined  a  little 
inwards  to  lessen  the  tension  exerted  on  Poupart's  ligament  by  the 
iliac  portion  of  the  fescia  lata.  So  far,  a  knowledge  of  the  anatomical 
connexion  of  the  parts  points  out  the  propriety  of  placing  the  body 
and  the  limbs  in  a  particular  position,  rather  than  in  any  other.  In 
the  next  place,  the  tumour  being  taken  hold  of  steadily  with  one 
hand,  and  elevated  somewhat  towards  the  ring,  compression  should 
be  made  on  its  neck  with  the  first  two  fingers  and  thumb  of  the 
other,  followed  by  an  effort  to  push  it  upwards  and  outwards,  that  is 
to  say,  in  the  direction  of  the  inguinal  canal.  These  measures  should 
be  employed  until  hopes  of  success  fail,  or  until  it  is  no  longer  safe  to 
continue  them,  from  their  tendency  to  excite  or  increase  inflammation 
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in  parts  placed  under  cinnimstanoes  which  difpoee  ih&sk  to  nin  Y&rj 
speedily  into  that  condition. 

Operation, — When  all  efforts  at  leductien  jnove  frnitkaB,  the  qpeiar 
tion  must  necessarOy  be  resorted  to^  and  the  sooner  it  is  done  the 
better.  When  {^aoed  on  the  operatiwi  table,  the  shoulden  should  be 
raised  in  the  same  way  as  whilst  the  taxis  was  being  performed^  but 
the  1^  must  be  allowed  to  hang  over  the  margin  of  the  taUeu  in  the 
first  place,  the  skin  may  be  made  tense  OTar  the  tumour,  by  stxaining 
it  between  the  fore-finger  and  thumb  of  the  left  hand,  if  the  tumour  be 
small ;  or,  if  it  be  large,  by  supporting  it  in  the  palm  of  the  hand,  and 
drawing  the  skin  from  behind.  The  integument  may  then  be  divided 
by  an  incision  drawn  oyer  the  convexity  of  the  tumour,  beginning  at 
its  upper  extremity,  or  even  a  little  above  it,  and  continued  down  to 
the  lower,  unless  it  be  very  large.  Another  mode  of  making  the  first 
incision  is,  by  pinching  up  the  skin  into  a  fold,  running  transversely 
with  regard  to  the  tumour,  and  dividing  it  down  to  its  base,  or  point 
of  reflection.  When  this  is  done,  and  the  skin  is  allowed  to  return  to 
its  original  position,  the  line  of  the  incision  throu^  it  will  be  found 
to  correspond  with  the  direction  of  the  tumour.  This  incision  will 
divide  the  skin  and  superficial  fiuscia,  and  also  a  small  vessel,  which 
sometimes  requires  to  be  secured,  viz.  the  superficial  or  external  pudic 
artery.  The  fascia  of  the  cord  becomes  by  these  means  exposed,  a 
small  piece  of  which  should  be  pinched  up  between  the  blades  of  the 
forceps,  and  cut  off  dose  to  th^  points,  so  as  to  make  an  aperture 
barely  sufficient  to  admit  the  director.  The  instrument  being  passed 
upwards  to  the  ring,  the  fiiscia  is  to  be  divided  upon  it  by  running  the 
scalpel  along  its  groove,  and  then  downwards  to  the  extent  of  the  ex- 
ternal incision.  The  cremaster  is  thus  brought  into  view,  and  is  to 
be  divided  with  equal  caution,  and  after  the  same  manner.  The  her- 
nial sac,  however,  is  not  yet  laid  bare;  it  remains  covered  by  the 
prolongation  given  off  from  the  margin  of  the  internal  ring,  and  by 
what  we  have  already  alluded  to  as  the  sub-serous  cellular  tissue,  and 
which,  as  it  descends,  gradually  becomes  thin  and  weak.  This  *'  must 
be  cautiously  cut  through,"  by  employing  the  forceps,  director,  and 
scalpel,  as  above  stated,  and  so  the  peritonseaT  investment,  or  the  pro- 
per hernial  sac,  is  exposed ;  to  open  which  requires  "  the  utmost 
caution."  The  operator  should  "  nip  up  a  small  portion  of  the  mem- 
brane, over  the  inferior  and  anterior  part  of  the  tumour,  between  the 
fore-finger  and  thumb  of  his  left  hand,  and  then,  by  gently  rolling  it 
between  them,  he  easily  distinguishes  if  any  intestine  be  included :  if 
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80,  he  raises  a  {retdi  portion."*  The  slight  rotatory  motion  of  the 
fingers  here  directed  will  in  most  cases  suffice  to  insulate  the  mem- 
brane from  the  intestine ;  and  when  this  is  done^  the  fold  compressed 
between  the  fingers  may  be  divided  by  the  scalpel^  or  scissors,  so  as  to 
make  a  small  opening  for  the  admission  of  the  director.  Whilst  the 
director  is  being  introduced  and  passed  up  towards  the  ring,  its 
grooyed  border  should  be  carefully  kept  in  close  apposition  with  the 
inner  surface  of  the  sac,  lest  by  any  means  a  part  of  the  intestine 
should  insinuate  itself  between  them,  and  be  divided,  as  the  scalpel 
runs  along  the  groove. 

The  strieture-^its  divisions, — It  now  only  remains,  so  far  as  the 
operative  part  is  concerned,  to  ascertain  the  seat  of  the  stricture,  and 
to  divide  it.  For  this  purpose  the  fore-finger  of  the  left  hand  is  passed 
into  the  hernial  sac,  to  the  point  at  which  it  becomes  constricted,  which 
will  be  found  in  one  or  other  of  the  three  following  situations,  and 
may  be  stated  in  the  order  of  their  frequency  as  follows:  1.  At  the 
internal  ring  in  the  neck  of  the  sac ;  2.  In  the  canal  itself,  about  an 
inch  or  a  little  more  within  the  external  ring,  the  compression  being 
formed  by  the  lower  border  of  the  internal  oblique  and  transversalis 
muscles,  where  they  arch  over  the  neck  of  the  tumour ;  3.  At  the 
external  ring,  which  is  less  firequent  than  the  others.  The  finger 
having  reached  the  strictured  part,  a  probe-pointed  bistoury  is  to  be 
passed  along  it,  its  side  resting  on  the  pahnar  surface  of  the  finger ; 
and  when  it  has  been  conducted  beneath  the  stricture,  the  edge  should 
be  turned  forwards,  ^^  so  that  the  division  of  the  stricture  should  be 
made  in  a  direction  parallel  with  the  linea  alba^  that  is  to  say,  directly 
upwards" 

Precautions. — In  performmg  this  part  of  the  operation,  the  only 
thing  to  be  apprehended  is  the  division  of  the  epigastric  artery.  It 
will  be  recollected  that  this  vessel  Kes  to  the  inside  of  the  neck  of  the 
tumour  in  cases  of  oblique  inguinal  hernia,  and  on  the  outside  in  the 
direct  hernia.  If  the  diagnosis,  in  a  given  case,  were  so  clear  as  to 
leave  no  room  for  doubting  whether  the  descent  was  oblique  or  direct, 
the  position  of  the  artery  would  at  once  be  determined  with  regard  to 
the  neck  of  the  tumour,  and  the  direction  in  which  the  stricture  should 
be  divided  may  be  indicated  with  certainty.  In  the  oblique  form, 
the  artery  may  be  eflFectually  avoided  by  cutting  outwards ;  in  the 
direct,  by  inclining  the  incision  inwards,  and  in  recent  cases  doubts 

*  Sir  Astley  Cooper's  Lectures,  edited  by  F.  Tyrrell. 
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seldom  arise  on  the  question.  But  when  a  hernia  has  heen  of  long 
standing,  the  weight  of  the  tumour^  hy  drawing  on  its  neck^  and 
therefore  on  the  internal  ring,  approximates  it  to  the  external  one,  bj 
which  means  it  occupies  the  situation  of  a  direct  hernia.  If,  on  exa- 
mination, such  a  case  were  pronounced  to  be  a  direct  descent,  and  ii^ 
on  such  an  assumption,  the  incision  were  made  inwards,  the  artery 
must  be  divided.  Such  an  occurrence  can  only  be  avoided  by  adopt- 
ing the  precept  laid  down  by  Sir  Astley  Cooper,  viz.  of  cutting  up- 
wards in  all  cases  of  inguinal  hernia,  whether  they  be  direct  or 
oblique. 

In  cases  of  direct  inguinal  hernia,  the  coverings  of  the  sac  are  the 
skin  and  superficial  fascia,  the  fascia  of  the  cord,  the  conjoined  fibres 
of  the  internal  oblique  and  transversalis  (if  they  be  not  ruptured), 
together  with  the  fiucta  transversalis.  The  cremaster  muscle  forms 
only  a  partial  covering,  near  the  external  ring,  for  there  the  cord  and 
the  tumour  come  into  contact ;  but  they  instantly  diveige,  one  passing 
upwards  into  the  abdomen,  the  other  outwards  in  the  course  of  the 
canaL  The  division  of  the  different  structures  above  enumerated  is 
to  be  conducted  on  the  same  principle  as  in  the  oblique  descent,  but 
with  a  degree  of  caution  the  more  as  the  tumour  has  a  covering  the 
less. 

FEMORAL  HERNIA. 

606.  Progress  of  the  intestine^ — ^When  a  portion  of  intestine 
passes  into  the  femoral  ring,  it  necessarily  pui^es  before  it  that  part 
of  the  peritonseum  which  lines  the  aperture,  and,  thus  invested,  de- 
scends into  the  tubular  sheath  sent  down  round  the  femoral  vessels, 
from  the  fascia  transversalis  and  iliaca,  in  other  words,  into  the  femo- 
ral canal.  After  descending  for  about  an  inch  and  a  half,  its  progress 
downwards  is  arrested ;  and  if  the  quantity  of  intestine  protruded 
increases,  the  tumour  turns  forwards  through  the  saphenous  opening  in 
the  fascia  lata.  There  its  direction  becomes  altered  again,  as  it  is 
made  to  ascend  obliquely  inwards,  lying  in  front  of  the  iliac  portion  of 
the  &8cia  lata  (its  fiddform  process),  and  even  of  Poupart*s  ligament ; 
so  that  it  forms,  by  its  different  turns,  a  curve  whose  concavity  looks 
upwards. 

Having  thus  described  the  progress  of  the  intestine,  we  are  prompted 
to  inquire  what  are  the  circumstances  in  the  structure  of  the  parts 
through  which  it  passes  which  determine  these  changes  in  its  direc- 
tion ?  Having  descended  to  the  point  above  indicated,  the  tumour  is 
checked  by  the  narrowing  of  the  tube  in  which  it  is  enclosed.     This, 
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though  wide  above^  where  its  inner  border  is  separated  at  a  consider- 
able interval  from  the  femoral  vessels^  gradually  contracts^  so  as  soon 
to  come  into  close  contact  with  them ;  and  where  it  does  so,  it  must 
become  intimately  connected  with  them  by  the  vasa  vasorum.  The 
lower  border  of  the  saphenous  opening  is  also  closely  applied  to  the 
sheath  of  the  vessels  in  this  situation ;  and  as  the  pubic  portion  of  the 
fascia  lata  passes  behind,  whilst  the  iliac  lies  in  front  of  it,  any  extra- 
neous substance  that  may  pass  down  in  the  sheath  would  be  constricted 
by  that  arrangement  of  the  fascia,  even  if  the  connexion  between  the 
vessels  and  the  sheath  were  not  sufficient  to  produce  such  an  eifect. 
These  causes  limit  the  descent  of  the  intestine,  and  determine  its 
passage  forwards  through  the  saphenous  opening,  where  comparatively 
little  resistance  is  given. 

But,  it  will  be  asked,  why  does  the  hernia  turn  upwards  ?  why 
does  it  not  rather  descend  in  front  of  the  thigh,  lying  between  the 
skin  and  the  fascia  lata,  more  especially  as,  from  its  exit  out  of  the 
abdomen,  down  to  its  first  turn,  it  had  been  lying  on  the  pubic 
portion  of  that  fascia  ?  The  impediment  to  its  descent  in  that  way 
is  produced,  partly  by  the  manner  in  which  the  superficial  &scia  is 
connected  to  the  margin  of  the  saphenous  opening,  but  chiefly  by  the 
superficial  epigastric  vessels  which  run  on  its  surface.  With  these 
the  tumour  comes  into  contact,  after  emerging  through  the  opening, 
and  though,  by  the  firmness  of  their  connexion  with  the  deep  vessels, 
they  resist  its  descent,  they  ofier  no  obstacle  to  its  ascent,  so  that  dur- 
ing this  part  of  its  course  it  necessarily  passes  up  between  the  super- 
ficial fascia  which  lies  in  front  of  it,  and  the  fascia  lata  lying  behind* 

607*  The  taxis — -pt-inciple  of. — To  restore  to  its  natural  situation 
an  intestine  so  placed,  it  becomes  necessary  to  make  it  retrace  its 
steps,  as  it  were,  describing  successively,  but  in  a  retrograde  course, 
the  different  turns  it  had  made  in  its  passage.  With  this  view,  after 
having  adjusted  the  body  so  as  to  relax  the  abdominal  muscles,  and 
to  take  off  all  tension  from  'Poupart's  ligament,  the  patient  being 
placed  with  the  affected  side  close  to  the  side  of  his  bed,  the  surgeon 
draws  the  tumour  dovmwards  into  the  hollow  at  the  upper  part  of 
the  thigh,  so  as  to  bring  it  opposite  the  saphenous  opening.  This 
being  done,  it  should  be  pressed  backwards,  as  if  into  that  aperture, 
and  upwards,  with  a  slight  inclination  outwards,  so  as  to  avoid  any 
impediment  that  may  be  presented  by  Gimbemat's  ligament.  Should 
these  and  the  other  usual  expedients  fail,  the  operation  must  be  re- 
sorted to,  even  still  more  speedily  than  in  cases  of  inguinal  hernia. 

Fenuyral  hernia — operation. — ^When  commencing  the  operation,  the 
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first  step  (after  the  body  has  been  properly  placed)  consists  in  dividing 
the  skin  by  a  transverse  incision  carried  oyer  the  middle  of  the  tu- 
mour from  one  side  to  the  other,  parallel  with  Poupart's  ligament,  and 
of  course  below  it.     This  incision  may  be  made  by  pinching  the  skin 
into  a  fold  paraUel  with  the  fonoral  vessels,  and  cutting  down  to  its 
base ;  after  which,  when  allowed  to  return  to  its  natural  situation,  it 
will  be  found  divided  in  the  extent  and  direction  above  indicated. 
This  should  be  met  at  right  angles  by  another  incision,  begun  about 
an  inch  and  a  half  above  the  femoral  arch,  so  that  both  together 
shall  stand  thus  x-     Many  surgeons,  it  may  be  observed,  commence 
with  a  crucial  incision.    Dupuytren  usually  does  so.     Sabatier  dis- 
coimtenanced  the  practice,  through  a  fear  that  if  the  vertical  incision 
were  carried  below  the  horizontal  one,  so  as  to  form  a  cross,  the 
saphenous  vein  might  be  wounded.     If  the  tumour  be  very  small, 
such  an  accident  may  arise  from  prolonging  the  incision  below  the 
middle  part  of  it ;  but  when  it  increases,  and  comes  forward,  through 
the  saphenous  opening,  it  lies  on  a  plane  anterior  to  the  vein,  which 
therefore  is  out  of  all  danger.     In  the  transverse  incision  through 
the  skin,  the  superficial  epigastric  artery  is  divided,  but  that  is  of 
little  consequence.     The  angular  flaps  of  integument  having  been  re- 
flected, the  superficial  fiiscia  becomes  exposed,  and  should  be  divided 
to  the  same  extent.     It  is  much  thicker  than  where  it  forms  a  cover- 
ing  for  inguinal  hernia,  and  contains,  moreover,  some  of  the  supofi- 
dal  lymphatic  glands.    The  tubular  sheath  of  the  femoral  vessels,  or 
fa»eia  propria^  next  comes  into  view,  which  is  to  be  cautiously  di- 
vided by  pinching  up  a  small  piece  between  the  blades  of  the  forceps, 
and  cutting  it  off  dose  to  th^  points,  thus  making  an  aperture  suf- 
ficient to  admit  a  director.     When  the  &8cia  propria  is  divided,  the  her- 
nial sac  is,  in  most  cases,  still  obscured  by  that  thick  lamella  of  ceiiular 
tissue  which  lies  across  the  femoral  ring,  and  has  been  pushed  down 
before  the  peritoneum,  as  the  hernia  descends.     It  is  scarcely  neces- 
sary to  add,  that  this  also  must  be  divided;  afler  which,  whilst  the 
proper  sac,  or  peritonseal  covering  of  the  intestine,  is  beiog  opened^ 
the  same  precautions  should  be  observed  that  have  beea  already  sug- 
gested when  describing  the  operation  for  inguinal  hernia. 

Tke  stricture — seat  of. — ^When  the  contents  of  the  sac  are  exposed, 
the  operator  has  to  divide  the  stricture,  which  obviously  includes  a 
consideration  of  the  place  at  which  the  division  should  be  made,  and 
the  manner  of  making  it.  The  finger  being  introduced  into  the  sac, 
and  passed  upwards  along  its  anterior  and  inner  ade,  for  the  purpose 
of  ascertaining  the  seat  of  the  stricture,  it  wiU  be  found,  according  to 
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the  testimony  of  our  highest  authorities,  either  at  the  arched  border 
of  the  saphenous  opening,  at  the  edge  of  Poupart's  ligament,  or  in  the 
neck  of  the  hernial  sac.     Should  a  stricture  be  found  at  the  border  of 
the  opening  in  the  fascia  lata,  a  bistoury  may  be  introduced  on  the 
finger,  and  its  division  effected  by  directing  the  edge  of  the  instrument 
obliquely  upwards  and  inwards.     This  part  can  be  the  seat  of  stricture 
only  when  the  tumour  is  sufficiently  large  to*  turn  forwards  and  up- 
wards ;  and  it  not  unfrequently  happens,  that  though  it  be  divided, 
still  the  reduction  of  the  intestine  cannot  be  eifected.     The  stricture 
must  then  exist  higher  up,  in  one  or  other  of  the  situations  above 
indicated,  to  remove  which,  different  modes  of  proceeding  have  been 
reconmiended,  all,  however,  having  a  common  object,  viz.  to  widen 
the  opening  through  which  the  intestine  had  escaped  in  the  first  in- 
stance, and  which  it  necessarily  must  repass  whilst  it  is  being  restored. 
The  anterior  boundary  of  the  femoral  ring  being  Poupart's  ligament, 
and  the  internal  one  that  of  Gimbemat,  the  proposed  end  must  be 
attained  by  the  division  of  one  or  other.     Sir  Astley  Cooper  is  of 
opinion  that  Gimbemat's  ligament  cannot  be  the  seat  of  stricture ; 
for  ^'  if  strangulated  femoral  hernia  be  examined  in  the  dead  body, 
and  that  ligament  cut  through,  the  hernia  is  not  liberated  by  such  a 
division." 

The  stricture — diviswn  of, — If  it  be  on  these  grounds  concluded 
that  the  stricture  is  situated  at  the  border  of  Poupart's  ligament,  or 
in  the  neck  of  the  sac,  the  same  incision  will  necessarily  divide  both. 
But  in  what  direction  should  it  be  made  ?  This  question  must  be 
determined  by  a  reference  to  the  position  of  the  vessels  or  parts  which 
He  contiguous  to  the  margin  of  the  ring.  If  the  incision  were  directed 
Upwards  in  a  male  subject,  the  spermatic  vessels  and  vas  deferens 
must  be  woimded,  should  it  be  carried  beyond  a  very  few  lines.  In 
the  female,  the  round  ligament  only  would  be  endangered,  which  is 
of  comparatively  little  importance.  To  avoid  these  consequences, 
Sharpe  recommended  the  edge  of  the  bistoury  to  be  inclined  upwards! 
and  outwards,  by  which  means  its  direction  will  be  parallel  with  that 
of  the  coid;  but  then  the  epigastric  artery  lies  exactly  before  it. 
Though  this  &ct  would  seem  rather  decisive  against  adopting  the 
practice,  Dupuytren  prefers  it  to  any  other,  and  no  vessel  appears  to 
have  been  wounded  in  any  of  his  operations ;  doubtless  from  the  fact^ 
that  it  is  only  necessary  to  divide  a  few  fibres  of  the  ligament.  One 
point  then  remains,  in  which  the  stricture  may  be  divided  without 
risk,  viz.  by  inclining  the  edge  of  the  bistoury,  after  it  has  been  in- 
troduced, obliquely  upwards  and  inwards.     On  this  but  one  contin- 
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gency  rests,  and  that  an  extremely  remote  one>  namely,  wlien  the 
obturator  artery  arises  from  the  epigastric  in  sudi  a  way  that,  as  it 
descends  into  the  pelvis,  it  runs  along  the  anterior  and  inner  side  of 
the  ring.  For  full  information  on  this  important  subject  the  reader 
will  consult  the  following  works : — Sir  Astlby  Coopsb's  Treatise  on 
the  Anatomy  and  Surgical  Treatment  of  Hernia;  La  whence  on 
Ruptures;  Sir  A.  Cooper's  Lectures  on  Surgery,  edited  by  F.  Tyr- 
rell ;  and  Scarpa  on  Hernia* 

SURGICAL    ANATOMT   OF   THE  PERINEUM. 

The  subject  is  placed  on  its  back,  and  drawn  to  the  edge  or 
end  of  the  table ;  its  foot  is  tied  to  the  hand  at  each  side,  and 
the  knees  held  apart.  A  curved  staff  or  catheter  is  introduced 
into  the  bladder.  The  penis  and  scrotum  are  drawn  up  to- 
wards the  abdomen,  so  as  to  expose  the  perinseal  space.  The 
first  steps  of  the  dissection  have  been  already  pointed  out  (see 
Dissection,  sect.  504).  The  superficial  &scia,  its  structure, 
attachments,  and  relations,  will  also  be  found  described  with 
sufficient  detail,  as  well  as  the  perinseal  muscles.  These  things 
being  premised,  we  now  proceed  to  the  structure  which  comes 
next  in  order,  viz.  the  deep  perinseal  fascia. 

608.  The  deep  perineal  fascia  is  a  thin,  yet  firm  membrane, 
which  fills  up  the  interval  between  the  rami  of  the  ossa  pubis 
and  ischii,  and  is  thereby  rendered  triangular  in  its  form.     In 
its  mode  of  attachment  and  general  characters  it  presents  some 
similitude  to  the  obturator  &scia,  which  fills  the  foramen  of 
that  name.     It  should  be  observed,  that  this  structure  has  been 
variously  denominated  by  different   writers.      Camper*   and 
Douglas  named  it  ligamentum  triangulare.     M.  Velpeau*^  has 
devised  or  adopted  the  term  recto-vesical  aponeurosis.      The 
terms  ligament,  tendon,  aponeurosis,  and  fascia,  appear  to  be 
ordinarily  used,  as  if  they  were  synonymous.     It  would  be  well 
to  confine  each  of  them  to  particular  forms  of  structure.     A 
ligament  is  properly  a  fasciculus  of  tendinous  fibres  connecting 
bones,  and  for  the  most  part  entering  into  the  formation   of 
joints  ;  a  tendon  is  the  cord-like  prolongation  of  a  muscle ;    an 
aponeurosis  is  the  expanded  fibrous  lamella  prolongated  from  a 
broad  muscle ;  whilst  the  term  (ascia,  in  strictness,  denotes  a 

*  FascicnH  Anatomico-pathologicL  f  Analomie  des  Regions. 
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membrane  serving  to  invest  parts,  or  to  support  them.  In  this 
sense  we  here  apply  the  term  to  the  fibro-cellular  lamella  which 
fills  up  the  outlet  of  the  pelvis,  and  assists  in  supporting  its 
viscera :  it  is  also  called  the  deep  fitscia,  to  distinguish  it  from 
the  superficial  one  already  noticed.     (See  sect.  504.) 

The  deep  perinseal  fascia  is  attached  on  each  side  to  the 
osseous  boundaries  of  the  perinseal  space,  which  thus  determine 
its  form ;  and,  if  examined  beneath  the  pubic  arch,  will  be 
found  to  consist  of  two  lamellae,  which,  on  approaching  the  base 
of  the  sub-pubic  ligament,  separate,  one  passing  on  its  cutane- 
ous, the  other  on  its  pelvic  sur&ce,  where  they  terminate  by 
gradually  becoming  thin  and  cellular.  Where  the  membrane 
is  strained  across  the  interval  between  the  bones,  it  at  first  sight 
appears  to  terminate  by  a  lunated  border,  whose  concavity  looks 
towards  the  rectum ;  but  we  find  that  its  continuity  is  not  in- 
terrupted at  this  point,  as  it  can  be  traced  downwards  round  the 
margin  of  the  rectum,  and  on  the  levator  ani,  gradually,  how- 
ever, becoming  thin  and  indistinct. 

609.  Urethral  canaL — ^About  half  an  inch  below  the  base  of 
the  sub-pubic  ligament,  and,  therefore,  an  inch  below  the  arch, 
the  deep  fascia  presents  a  foramen,  or  rather  forms  a  canal,  for 
the  transmission  of  the  urethra.  If  the  latter  be  drawn  for- 
wards, it  will  be  found  to  be  invested  by  a  tubular  prolongation 
derived  from  the  margin  of  the  foramen,  and  continuous  with 
the  perinaeal  or  external  lamella  of  the  fascia.  A  similar  pro- 
longation is  reflected  backwards  from  the  posterior  or  pelvic 
lamella  which  invests  the  membranous  and  prostatic  portions  of 
the  canal,  and  extends  as  far  as  the  neck  of  the  bladder.  When 
the  parts  remain  undisturbed,  the  sur£ace  of  the  fascia  is  quite 
flat ;  and  if  the  urethra  be  cut  across  close  to  it,  the  aperture 
will  be  found  barely  suiBcient  to  transmit  it.  But  if  the  penis 
be  drawn  obliquely  upwards,  the  fascia  is  rendered  tense,  and 
convex  forwards,  by  means  of  the  traction  exerted  on  it  through 
the  medium  of  its  tubular  prolongation.  Should  the  experiment 
be  then  made  of  cutting  off  the  urethra  close  to  the  fascia,  the 
foramen  will  be  found  much  wider,  for  the  tube  had  been  previ- 
ously rendered,  as  it  were,  trumpet-shaped,  and  so  it  will  be 
when  the  urethra  is  rendered  tense  during  the  introduction  of  a 
catheter. 

It  may  now  be  observed  that  the  urethra,  whilst  the  penis 
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remains  pendulous,  forms  two  curves,  the  concavity  of  one 
looking  down  towards  the  perinsDum,  that  of  the  other  up  to- 
wards the  pubic  arch.  The  first  of  these  is  owing  to  the  fact, 
that  the  penis  is  attached  on  each  side  of  the  arch  of  the  pubes 
by  its  crura,  and  by  its  triangular  ligament  to  the  symphysis, 
from  which  it  hangs  downwards,  carrying  the  urethra  with  it. 
Prom  the  angle  thus  formed  by  the  body  of  the  penis  with  the 
fore  part  of  the  pubes,  the  urethra  has  to  descend  about  an  inch, 
to  get  to  a  level  with  the  urethral  foramen  in  the  perinseal  fascia  ; 
and,  finally,  having  passed  through  the  foramen,  it  inclines  a 
little  upwards  behind  the  symphysis.  This  latter  curve  is  very 
trifling  in  the  adult,  but  is  considerable  in  the  young  subject, 
owing  to  the  position  of  the  bladder.  When,  preparatory  to 
the  introduction  of  a  catheter,  the  penis  is  drawn  upwards  on  a 
line  with  the  abdomen,  the  first  or  anterior  curve  no  longer 
exists,  and  so  the  canal  presents  but  a  single  curve,  correspond- 
ing with  that  of  the  instrument. 

610.  CcUheterism. — If  the  integument^  superficial  fascia^  and  mus- 
cles, be  removed  from  the  penis  and  perinaeum,  we  can  observe  what 
takes  place  on  the  introduction  of  a  catheter.  No  impediment  occurs 
during  its  passage  through  that  part  of  the  tube  which  corresponds 
with  the  corpus  spongiosum,  for  there  it  is  supported  by  the  body  of 
the  penis,  and  is  also  quite  straight.  But  where  it  corresponds 
with  the  bulb,  it  is  comparatively  unsupported,  and  also  is  slightly 
dilated  at  its  lower  surface.  On  arriving  close  to  the  perinseal  fascia, 
should  the  point  of  the  catheter  deviate  to  either  side,  or  be  elevated 
or  depressed  too  much,  it  will  miss  the  foramen,  carrying  the  urethra 
with  it,  and  so  the  latter  will  be  pinched  between  the  margin  of  the 
foramen  and  the  instrument.  If,  in  such  a  position  of  the  parts, 
force  be  used,  or  if  the  catheter  be  depressed,  with  a  view  to  make  it 
correspond  with  the  curve  of  the  urethra,  the  latter  must  be  torn 
through,  or  considerably  injured.  A  catheter  in  its  construction  re- 
sembles an  angular  lever,  though  not  intended  to  act  as  such  ;  but  it 
virtually  becomes  such,  if,  after  its  progress  is  impeded,  and  it  is 
thereby  rendered  fixed^  an  effort  be  made  to  depress  the  handle,  for 
then  the  beak  is  made  to  move  in  the  opposite  direction,  and  will 
readily  tear  through  the  urethra.  The  effect  of  drawing  the  penis 
upwards  may  be  exemplified  in  this  way:  when  the  catheter  has 
reached  the  bulb,  (the  urethra  and  perinseal  &scia  being  fully  ex- 
posed,) if  it  deviates  to  either  side,  the  point  will  be  observed  to  catch 
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on  the  margin  of  the  foramen ;  but  if  the  urethra  is  drawn  upwards, 
the  impediment  will  be  removed  by  the  widening  of  the  aperture  in 
the  foramen. 

It  has  been  contended  rather  strenuously  by  some  persons^  that  the 
direction  of  the  urethra  becomes  horizontal,  and  its  canal  straight, 
when  the  penis  is  drawn  directly  forwards.  It  will,  however,  be 
found,  that  when  the  penis  is  so  placed,  the  urethra  has  to  descend 
nearly  an  inch  to  reach  the  urethral  foramen,  after  which  it  tumff 
somewhat  upwards.  Moreover,  the  part  of  the  urethra  between  the 
root  of  the  penis  and  the  neck  of  the  bladder  will  be  found  loose  and 
relaxed,  no  matter  with  what  degree  of  force  the  penis  be  drawn  for- 
wards, for  that  will  affect  only  the  part  of  the  urethra  which  cor- 
responds with  the  body  of  the  organ,  as  must  be  evident  when  the 
attachments  of  the  latter  to  the  bones,  by  its  suspensory  ligament  and 
crura,  are  considered.  The  tension  will,  by  these  attachments,  be 
confined  to  the  spongy  portion  of  the  canal,  and  cannot  be  propagated 
thence  to  the  bulbous  or  membranous.  This  constitutes  the  principal 
impediment  in  the  use  of  straight  catheters. 

611.  Different  modes  of  operating — Historical  sketch  of, — Having 
noticed  the  boundaries  of  the  perinseum  considered  as  a  surgical  region, 
and  having  enumerated  the  different  structures  included  within  it,  as 
well  as  their  mutual  relations,  we  may  now  observe  that,  narrow  as 
this  space  is,  there  is  scarcely  a  direction  possible  to  be  conceived  in* 
which  it  has  not  been  traversed  by  incisions  made  to  open  a  way 
through  it  into  the  bladder  for  the  extraction  of  calculi. 

The  operation  of  Celsus. — Taking  these  different  modes  of  pro- 
ceeding in  their  historical  order^  the  first  we  find  recorded  is  that  of 
Celsus.^  The  patient  was  placed  in  the  lap  of  an  assistant,  who  was 
required  to  keep  his  legs  bent  so  as  to  expose  the  perinssum.  If  the 
patient  was  large,  or  very  robust,  two  assistants  were  strapped  to- 
gether by  the  thighs,  and  each  held  the  leg  next  to  him,  whilst  the 
body  w^as  supported  between  the^i.  The  surgeon  passed  ihe  index 
and  middle  fingers  of  his  left  hand  into  the  rectum,  with  a  view  to 
press  against  the  stone  and  force  it  forwards  into  the  neck  of  the  blad- 
der, making  it  thereby  prominent  in  the  pe/inseum.  This  being  done, 
he  made  a  lunated  incision  about  midway  between  the  maigin  of  the 
anus  and  the  bulb  of  the  urethra,  the  concavity  of  the  curve  looking 
down  to  the  former,  its  extremities  being  directed  towards  the  ischia — 
"  comibus  ad  ischia  spectantibus."     In  this  way  he  cut  down  upon 

*  Lib.  vii.  cap.  26. 
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the  stone^  and  sought  to  posh  it  through  the  wound ;  but  if  that  did 
not  succeed,  he  used  a  hook  to  assist  in  its  extraction.  This  mode  of 
operation  was  subsequently  called  **  cutting  on  the  gripe ;"  and  fitom 
the  fewness  of  the  instruments  required  for  its  perfermance,  it  was 
described  as  the  apparatus  minor,  to  distinguish  it  fipom  another  in 
which  seyeral  were  employed.  The  parts  diYided  in  the  mdsions 
were — the  skin  and  superficial  fascia,  part  of  the  fibres  of  the  accelera- 
tor muscles,  and  the  transverse  muscles ;  finally,  the  prostatic  part 
of  the  urethra,  the  lower  half  of  which  was  throvm  down  in  the  form 
of  a  flap.  It  is  not  at  all  unlikely  that  the  urethra  was  m  many 
cases  cut  across,  and  severed  altogether  firom  the  bladder.  Heister 
says,  that  the  stone  was  made  prominent  at  the  left  side  of  the  pe- 
rineum, and  that  an  oblique  incisi<m  was  then  made  down  upon  it. 
The  line  of  incision  marked  in  his  plate  corresponds  exactly  with  that 
of  the  lateral  operation  as  now  perf(mned;  so  that  he  must  have 
taken  his  delineation  from  the  mode  of  operation  piaetiaed  in  his  own 
time,  and  not  firom  that  described  by  Celsus. 

The  operation  of  Romantu. — After  the  revival  of  letters,  when 
every  dictum  of  Hippocrates  passed  for  doctrine,  a  method  of  opera- 
tion was  devised  by  one  Johannes  Romanus,  founded  on  a  dogma  of 
the  father  of  physic,  ^'that  wounds  of  membranous  parts  do  not 
unite."  Its  description  was  subsequently  given  by  one  of  his  dis- 
ciples, named  Marianus  Sanctus,  firom  which  circumstance  it  was 
afterwards  called  '^  sectio  Mariana,"  but  is  better  known  as  the  appor- 
r€itus  major,  firom  the  variety  of  instruments  it  required.  When  the 
perinseum  was  exposed,  a  grooved  staff  was  introduced,  and  an  in- 
cision made  with  a  razor  along  the  middle  line,  extending  firom  beyond 
the  bulb  to  within  a  finger's  breadth  of  the  margin  of  the  anus.  A 
second  incision  laid  open  the  bulbous  part  of  the  canal,  which  con- 
cluded the  cutting  part,  as  all  the  rest  was  to  be  done  by  dilatation  ; 
for  though  the  rules  of  art  forbade  the  division  of  membranous  parts, 
they  laid  no  injunction  against  their  being  stretched.  Hence  the 
operation  was  of  a  mixed  character,  founded  partly  on  the  necessity 
of  resorting  to  incisions,  and  partly  on  the  equally  imperative  ne- 
cessity of  deferring  to  autliority.  When  the  urethra  was  laid  open, 
dilators  were  introduced,  in  order  to  distend  the  canal  sufficiently  to 
admit  the  forceps ;  but,  as  may  be  concluded  firom  a  consideration  of 
its  structure  and  width,  laceration  was  the  immediate  result,  and  not 
simple  dilatation.     The  after  consequences  may  be  readily  inferred. 

Operation  of  Frere  Jacques, — At  a  subsequent  period,  a  method 
of  operation  was  projected  and  carried  into  execution  by  a  monk^ 
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named  Frdre  Jacques^  who  appears  to  have  been  altogether  unac- 
quainted with  anatomy,  and  even  otherwise  illiterate^  and  yet  his 
plan  must  be  admitted  to  have  paved  the  way  for  the  introduction  of 
that  which  is  now  most  generally  employed.  Having  introduced  a 
common  catheter  (not  grooved)^  he  therewith  caused  the  bladder  to 
be  made  prominent  in  the  left  side  of  the  perinsBum :  he,  in  the  next 
place^  inserted  a  long  bistoury  between  the  anus  and  tuber  ischii^  but 
nearer  the  latter ;  and^  directing  it  upwards  and  forwards,  he  entered 
the  bladder  at  its  side,  and  cut  through  the  neck,  ''  without  injuring* 
any  other  part  of  the  lurethra."  When  the  operation  was  performed 
on  the  dead  subject,  it  was  found  that  "  the  integument  having  been 
divided  for  about  two  fingers'  breadth,  the  wound  next  passed  be- 
tween the  accelerator  and  erector  muscles  without  injuring  either, 
and  had  penetrated  the  neck  of  the  bladder,  and  part  of  its  body,  for 
about  an  inch."t  This  was  subsequently  termed  the  lateral  opera" 
tion,  both  because  the  incision  was  parallel  with  the  side  of  the  pe- 
rinaeal  space,  and  also  because  it  opened  its  way  into  the  side  of  the 
bladder.  This  plan  was  acted  on,  but  modified  and  improved,  by 
Ravius,  or  Raw,  in  Holland,  and  by  Cheselden  in  this  country,  both 
of  whom  used  a  grooved  staff. 

Cheselden  s  operation. — Mr.  Cheselden,  in  his  first  operations,  en- 
tered the  bladder  at  the  side,  and  then  divided  its  neck,  by  drawing 
the  scalpel  from  within  outwards,  or  towards  the  sur&ce.  It  must 
be  very  difficult  to  extract,  without  laceration,  a  stone  of  any  size 
through  an  incision  placed  so  deeply,  and  corresponding  with  the  side, 
and  not  with  the  most  depending  point  of  the  bladder:  for  this 
reason,  as  well  as  from  its  having  been  followed  by  sloughing  of  the 
cellular  substance  round  the  rectum,  caused  by  infiltrations  of  urine, 
this  method  was  soon  abandoned.  An  objection  of  another  sort  may 
also  be  taken  to  it,  derived  from  a  consideration  of  the  direction  in 
which  the  incision  in  the  bladder  is  made.  The  point  of  the  scalpel 
is  entered  at  a  part  comparatively  unsupported  and  movable,  and 
is  thence  directed  towards  the  neck,  which,  by  means  of  its  attach- 
ments, is  held  fixed, — a  mode  of  proceeding  which  is  contrary  to  an 
obvious  principle  in  the  making  of  incisions.  This  Cheselden  effec- 
tually remedied,  by  entering  his  scalpel  into  the  groove  of  the  staff, 
where  it  lies  in  the  membranous  part  of  the  lurethra,  and  passing  it 
from  before  backwards,  so  as  to  divide  the  prostate  gland  and  neck  of 
the  bladder. 

*  Ueister,  System  of  Surgery.  t  Ibid. 
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The  operation^  as  devised  by  this  eminent  8ui]geoii>  and  practised, 
at  the  present  day,  may  be  performed  as  follows  (attention  is  here 
confined  to  the  opeiatiye  part  exclusively^  all  other  detaib  and  pre- 
linunaries  being  foreign  to  our  present  purpose) : — A  grooved  stafif, 
corresponding  in  size  with  that  of  the  urethra,  is  in  the  first  place 
introduced,  and  so  placeil  that  its  concavity  lies  close  beneath  the 
pulnc  arch,  whilst  its  convexity  is  turned  somewhat  towards  the 
left  side  of  the  perinsaum.  The  edge  of  the  scalpel  is  then  laid  on  the 
skin,  close  to  the  left  side  of  the  raph6,  at  about  fourteen  lines  before 
the  margin  of  the  anus,  and  is  thence  dravm  downwards  and  out- 
wards to  the  interval  between  the  margin  of  the  anus  and  the  left 
tuber  ischii,  inclining  a  little  nearer  to  the  latter;  this  divides  the 
skin  and  superficial  fascia.  The  second  incision,  commencing  a  -fuar- 
ter  of  an  inch,  or  a  little  more,  according  to  the  size  of  the  bulb, 
below  the  upper  end  of  the  firsts  is  carried  downwards  in  the  same 
direction  and  extent,  and  so  divides  the  lower  fibres  of  the  accelerator 
muscle,  the  transversus  perineei  muscle  and  artery,  with  part  of  the 
levator  ani  and  deep  perinseal  fascia.  The  staff  should  now  be 
sought  for  at  the  upper  angle  of  the  incision ;  if  the  bulb  be  large,  it 
will  be  necessary  to  press  it  aside  with  the  index  finger  of  the  left 
hand.  The  point  of  the  scalpel  being  elevated,  by  depressing  its 
handle,  and  throwing  the  hand  a  little  back,  it  is  made  to  enter  the 
groove  of  the  staff,  its  lodgement  therdn  being  ensured  by  moving  it 
slightly  firom  side  to  side,  and  then  is  passed  along  the  groove,  so  as  to 
lay  open  the  membranous  part  of  the  urethra.  When  this  has  been 
effected,  the  operator  draws  downwards  to  himself  the  handle  of  the 
staff  (its  concavity  being  held  securely  beneath  the  pubic  arch),  by 
which  means  its  beak  is  made  to  move  upwards  and  backwards,  and 
thereby  removed  firom  the  rectum.  Whilst  this  is  being  done,  the 
scalpel  (previously  lateralised,  so  that  the  direction  of  its  edge  shall 
correspond  vnth  that  of  the  external  incision,)  is  made  to  slide  along 
the  groove,  dividing  in  its  passage  the  prostatic  part  of  the  urethra 
and  of  the  neck  of  the  bladder.  After  this  has  been  completed,  the 
scalpel  is  withdrawn  a  little,  and  carried  obliquely  downwards  in  the 
direction  of  the  first  incision,  so  as  to  divide  any  septa  that  may  lie 
across  the  wound,  which  usually  consist  of  part  of  the  fibres  of  the 
levator  ani,  and  of  the  transversus  perinssi,  if  not  severed  in  the  second 
incision.  The  advantage,  or  rather  the  necessity,  of  freely  dividing 
the  membranous  part  of  the  urethra,  previously  to  depressing  the  staffs, 
has  been  put  in  a  very  clear  point  of  view  by  Mr.  Colles: — "  If  you 
have  entered  your  knife  into  the  urethra  high  up  in  the  perinseum^ 
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and,  while  the  point  of  the  knife  is  lodged  there,  should  depress  the 
staff,  and  attempt  the  division  of  the  prostate,  you  will  have  to  make 
it  describe  a  portion  of  a  circle  at  the  same  time  that  it  is  dividing 
very  resisting  parts." 

The  operation  of  Celstis  revived. — M.  Chaussier  in  his  lectures 
frequently  commented  on  the  curved-lined  incision  through  the  pe- 
rinceum  indicated  by  Celsus,  and  appears  to  have  sanctioned  this 
method  of  operating.  Two  of  his  pupils  made  it  the  subject  of  their 
theses ;  but  it  does  not  appear  to  have  been  reduced  to  practice,  or  to 
have  met  with  any  general  approval  as  to  its  principle.  Some  years 
ago  M.  Dupuytren  conceived  it  practicable  to  modify  arid  improve  the 
method  of  Celsus  so  as  to  render  it  safe  and  easy  of  execution.  The 
I^ncipal  difficulty  to  be  got  over  is  that  of  making  the  final  incision 
through  the  prostate  gland  exactly  to  correspond  with  the  ciurved 
direction  of  the  first  and  second  incisions  through  the  skin,  muscles, 
and  fasciae.  When  this  is  attempted  with  the  scalpel  or  lithotome, 
two  separate  incisions  must  be  made,  one  along  the  left  side,  the 
other  at  the  right,  the  staff  being  inclined  alternately  each  way  so  as 
to  serve  as  a  guide  to  the  cutting  instrument.  In  making  the  second 
incision  the  operator  is  very  liable  to  direct  it  so  as  to  cut  a  narrow 
angular  flap  in  the  prostate  rather  than  the  broad  segment  which  is 
intended.  To  avoid  these  inconveniences,  M.  Dupuytren  performs  the 
section  of  the  prostate  with  a  double»bladed  lithotome  cach6,  so  con- 
structed that  the  blades  by  being  curved  in  the  direction  of  their 
planes  shall,  when  pressed  out  Irom  their  sheath,  cut  obliquely  out- 
wards and  downwards. 

Dupuytren's  operation  (la  taille  m6diane  p6rin6ale;  sectio  bila- 
teralis).^ — The  method  of  proceeding  is  as  follows :  =—  The  patient  is 
placed  in  the  usual  position,  and  a  grooved  staff  is  introduced  into  the 
bladder,  which  is  entrusted  to  an  assistant,  who  at  the  same  time 
holds  up  the  scrotum.  The  operator  renders  the  skin  of  the  pe- 
rinasum  a  little  tense  by  pressing  it  down  with  the  fingers  of  his 
left  hand  placed  at  the  anus,  and  then  with  a  scalpel  a  curved  inci- 
sion is  made  through  the  tegument,  commencing  at  the  right  side  be- 
tween the  ischium  and  the  anus,  and  terminating  at  the  corresponding 
point  at  the  opposite  side.  The  concavity  of  the  curve  thus  described 
looks  downwards  to  the  anus,  and  its  convexity  upwards  to  the  bulb 
of  the  urethra,  its  centre  being  about  five  or  six  lines  above  the  for- 
mer point.  A  second  incision  is  made  in  the  same  direction  and  to 
the  same  extent  throij^h  the  muscles  and  the  deep  fascia.  In  the 
next  place  the  operator.  With  the  index  finger  of  his  left  hand,  feeld 
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for  the  curye  of  the  staff  in  the  uiethia  at  the  top  of  the  wooad,  and 
there  he  enters  the  point  of  his  scalpeL  When  secuxe  of  its  podtion^ 
he  runs  it  in  the  groove  from  hefore  backwards,  for  lour  or  five  lines^ 
80  as  to  divide  the  membranous  part  of  the  urethra.  This  being 
effected,  the  point  of  the  double  lithotome  is  pkced  in  the  groove  of 
the  staff,  its  concavity  being  turned  up  towards  the  pubic  arch ;  then 
the  operator,  taking  hold  of  the  handle  of  the  staff,  draws  it  down 
towards  him  and  passes  the  lithotome  back  into  the  bladder.  The 
staff  is  withdrawn,  and  the  lithotome  turned  so  that  its  concavity 
shall  look  downwards.  Its  blades  are  expanded  to  the  required  ex-^ 
tent,  and  the  instrument  drawn  steadily  outwards,  its  handle  being  at 
the  same  time  a  little  depressed,  so  that  it  is  made  to  cut  outwards 
and  downwards.  In  this  way  the  prostate  gland  and  theiMck  of 
the  bladder  are  divided  at  each  side,  and  a  lunated  flap,  composed 
of  the  lower  segment  of  these  structures,  is  formed.  This  will  give 
sufficient  space  for  the  easy  extraction  of  a  calculus,  unless  it  be  of 
unusually  large  size,  or  the  pubic  arch  be  very  narrow.  This  opera- 
tion is  termed  "  bilateral,"  not  only  because  the  first  incision  extends 
into  both  ndes  of  the  perinseal  space,  but  because  both  sides  of  the 
prostate  ^and  are  incised  by  a  double-cutting  instrument.  In  this 
method  of  proceeding  no  risk  is  incurred  of  wounding  the  rectum, 
and  the  pudic  arteries  can  only  be  endangered  by  making  the  blades 
of  the  lithotome  spread  out  to  an  extent  altogether  unnecessary. 

The  recUMfesical  operation  consists  in  laying  open  the  bladd^  in 
the  middle  line  by  cutting  firom  iSlow  upwards,  beginning  in  the 
rectum,  and  so  laying  the  two  cavities  into  one.  I  mention  it  merely 
because  it  has  been  practised  by  M.  Sanson  in  Paris,  and  M.  Vacca 
Berlingieri  in  Pisa.  It  is  not  sanctioned  by  any  surgeon  in  this  coun* 
try,  nor  is  it  likely  to  meet  with  much  approval,  as  it  contmvenes  one 
of  the  first  principles  of  surgery,  which  prescribes  that  we  are  not  to 
wound  any  important  parts  which  can  be  avoided. 

Lithotomy — iU  difficulties. — This  brief  historical  notice  shows  us  at 
one  view  the  various  routes  that  have  been  chosen  at  differen4;  times 
to  reach  the  bladder  throij^h  the  perinseum :  narrow  as  the  space  is, 
it  is  surrounded  with  parts  on  every  side  that  must  be  avoided.  The 
rectum  lies  beneath  the  line  of  incision,  the  pudic  artery  outside  it, 
and  the  artery  of  the  bulb  above  it ;  and  again,  whilst  passing  into 
the  bladder,  the  incision  must  be  so  made  as  to  avoid  the  ejaculatory 
ducts.  Notwithstanding  these  difficulties,  if  the  parts  were  unvarying 
in  their  relations,  the  execution  of  the  operation  might  be  made  com- 
paratively easy,  by  performing  it  a  number  of  times  on  the  dead  sub-» 
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ject.  But>  in  addition  to  the  complexity  of  the  lines  of  incision^  and 
their  close  contiguity  to  parts  which  should  not  by  any  means  be 
wounded,  there  is  another  source  of  cUfficulty  which  is  seldom  attended 
to,  and  which  arises  from  the  fact,  that  the  depth,  as  well  as  the  di- 
mensions of  the  perineeal  space,  vary  in  different  individuals  far  more 
than  could  at  first  sight  be  supposed.  It  is  usually  said,  that  the 
space  is  included  within  three  lines,  each  three  inches  long,  so  that  it 
is  an  equilateral  triangle ;  and,  as  the  operation  is  now  performed,  the 
lefl  lateral  half  of  that  triangle  is  alone  interested.  The  extent  of  the 
space  here  indicated  is  more  than  the  average.  Professor  Dupuytren 
measured  the  distance  between  the  tuberosities  of  the  ischia  in  twen- 
ty-three subjects,  taken  indiscriminately  from  the  dissecting  rooms, 
and  found  that  in  some  it  was  not  more  than  two  inches,  but  in 
others  was  as  much  as  three  and  a  half.  Again,  by  placing  one 
branch  of  a  pelvimeter  at  the  surface  of  the  perinseum,  and  the  other 
at  the  neck  of  the  bladder,  it  was  ascertained  that  the  distance  be- 
tween them,  or,  in  other  words,  the  depth  of  the  perinaexmi,  was  in 
some  instances  only  an  inch  and  some  lines,  in  others  four  inches  and 
a  quarter. 


